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1.0  INTRODUCTION 


1.1  Purpose: 

The  purpose  of  this  report  is  to  document  the  results  of  the 
environmental  temperature  tests  performed  on  the  E/0  Bench  and  Electronic 
Station  (E/0  Augmentation)  which  is  part  of  the  AH- 64  Automatic  Test  Equip¬ 
ment  (ATE).  This  environemtanl  testing  will  indicate  the  E/0  Augmentations 
ability  to  support  the  AH64  Target  Acquisition  Designation  Sight  (TADS)/ 
Pilot  Night  Vision  System  (PNVS)  at  the  required  high  and  low  operating 
temperature  extremes,  to  which  it  will  be  exposed  in  field  environment. 

1.2  Test  Objectives: 

The  objective  of  this  testing  is  to  perform  environmental  tests 
which  will  generate  performance  characteristics  of  the  E/0  Augmentation  at 
temperature  extremes  of  65’F  and  90*F  for  engineering  evaluation.  These 
temperature  extremes  represent  AVIM  operational  ambient  temperature  limits. 
The  tests  performed  provide  an  indication  as  to  the  ability  of  the  E/0 
Augmentation  to  maintain  the  measurement  accuracies  necessary  to  properly 
evaluate  and  test  the  TADS/PNVS  LRUs  and  SRUs. 

Specific  objectives  are: 

1.  Perform  Augmentation  Acceptance  Test  Procedure  (ATP)  13082803  at 
the  low  temperature  extreme. 

2.  Perform  ATP  at  the  high  temperature  extreme. 

3.  Determine  the  amount  of  temperature  induced  boresight  shift  that 
is  present  in  the  Far  Infrared  Module. 

4.  Determine  the  amount  of  temperature  Induced  focus  shift  that  is 
present  in  the  Far  Infrared  Module. 


5.  Determine  the  amount  of  temperature  induced  alignment  shift  that 
Is  present  in  VIS/NIR  UUT  Optical  path. 

6.  Determine  the  amount  of  temperature  induced  focal  shifts  that  are 
present  in  the  VIS/NIR  UUT  Optical  path. 

7.  Determine  the  amount  of  temperature  induced  alignment  shift  of  the 
Visual  UUT  optical  path  contained  in  the  Optical  Signal  Generator 
(OSG). 

8.  Determine  the  amount  of  temperature  induced  alignment  shifts  of 
the  EO  MUX  Optical  path  contained  in  the  OSG. 

9.  Determine  the  amount  of  temperature  induced  focus  variations  which 
are  present  at  the  visual  port  of  the  OSG. 

10.  Determine  the  amount  of  temperature  induced  focus  variations  which 
are  present  at  the  EO  MUX  port  of  the  OSG. 

Upon  completion  of  the  objectives  listed  above,  Martin  Marietta  collected 
the  data  necessay  to  perform  the  required  engineering  evaluation.  The 
objective  of  this  evaluation  was: 

1.  Evaluate  those  portions  of  the  ATP  which  failed  either  high  or  low 
temperature  tests. 

2.  Evaluate  data  collected  during  optical  testing  with  respect  to 
overall  Augmentation  performance. 

3.  Make  recommendations  referencing  the  results  of  the  environmental 
temperature  testing. 
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1.3  Applicable  Documents: 


Acceptance  Test  Procedure  Augmentation  -  13082803 
Critical  Item  Development  Spec  -  DRC-C-M402003 

Electro-Optical  Bench  -  13082808-19 

2.0  TEST  EQUIPMENT 

2.1  ATP  Test  Equipment 

Equipment  requirements  shall  be  as  listed  in  ATP  13082803, 
Section  3.3. 

2.2  Special  Test  Equipment 

2.2.1  In  addition  to  the  equipment  listed  in  Section  2.1  the  fol¬ 
lowing  special  equipment  was  utilized  to  measure  focus  and  Boresight  sifts 
of  the  E/0  Augmentation: 

1.  EZ8-082800A  Optical  tool 

2.  EZ8-082787A  Optical  tool 

3.  EZ8-082798C  Optical  tool 

4.  Video  Monitor  RCA 

5.  TOAN  4-6  Collimator 

6.  1-150  Cuda  Fiber  Optics  Light  Source  with  36"  Fiber  Bundle 

7.  Two  .125"  x  .5"  Steel  Dowel  Pins 

8.  2x3  Inch  Retro-reflector  Corner  cube 

9.  2-6"  Flat  Granite  Parallels 

10.  K&E  Model  71-2030  Autocollimator  with  angle  reading  attachment 

11.  20x  Traveling  Microscope  with  X,  Y,  and  Z  travel 

12.  Temperature  chamber  capable  of  enclosing  the  E/0  Augmentation 
and  maintaining  65^3*F,  90^3*F  temp,  profiles.  (See  Appendix 
A-5  for  chamber  description) 

13.  Fluke  Data  Logger  2240C 

14.  Thermal  Couples  Type  E-7. 


2.2.2  The  following  test  equipment  was  used  to  characterize  the 
optical  tools: 

1.  Temperature  chamber  to  enclose  the  optical  test  tools  at 

65  ^3*F  and  90  j*3#F.  See  Appendix  A-3  for  chamber  description. 

2.  Thermotron  Thermal  Chamber  S-1.2. 

3.  Invar  test  stand.  See  sketch  -  SK001  in  Appendix  A3  for  Stand 

Description. 

4.  Kane  Mary  Temperature  Probe  EQ728493. 

5.  Ray  Chem.  Mini  Gun  3,  Heat  Gun. 

6.  Air  Isolated  Optical  Table. 

7.  20  x  traveling  microscope  with  x,  y,  and  z  travel. 

8.  Nikon  60  Autocollimator  alignment  scope. 

9.  Fluke  Data  Logger  2240C. 

10.  Brunson  Model  '81'  Alignment  Scope. 

11.  D1A  Optical  Test  Stand. 

12.  Thermal  couples  Type  E-7. 

2.3  Optical  Tool  Characterization 

2.3.1  The  optical  tools  determined  to  have  an  effect  on  measurement 
accuracies  were  the  EZ8-082798C  tool,  the  EZ8-082800A  tool  and  the 
EZ8-082787A  tool. 

These  optical  test  tools  were  temperature  characterized  with 
respect  to  Focus  and  Boresight  shifts  over  the  temperature  range  of 
Interest.  The  results  of  this  characterization  are  shown  along  with  the 
test  setups  and  procedures  in  Appendix  A-3. 

All  other  test  equipment  used  during  the  environmental  tempera¬ 
ture  test  was  determined  not  to  inject  any  measurement  inaccuracies  into 
the  test  and  consequently  were  not  characterized. 


3.0  METHOD  OF  TEST 


The  test  methods  employed  are  a  combination  of  Automatic  tests.  Manual 
electro-optical  tests,  and  electro-optical  software  algorithms. 

The  Automatic  tests  consist  of  the  ATP  tests  which  are  performed  at 
the  test  operators  keyboard  remote  terminal,  no  manual  measurements  or 
actions  are  required,  with  the  exception  of  prompted  commands. 

The  manual  electro-optical  tests  are  those  tests  which  the  test 
engineer  is  required  to  perform.  The  test  engineer  initialized  the  E/0 
Augmentation,  attached  the  required  external  test  equipment,  made  the 
appropriate  measurements,  and  recorded  the  test  results.  These  tests  are 
FIR  Boresight  and  Focus;  OSG  Boresight  and  Focus. 

Electro-optic  Algorithms  are  those  optical  tests  which  are  performed 
from  the  test  operators  keyboard  remote  terminal.  The  test  engineer  is 
required  to  connect  the  required  external  optical  stimulus  prior  to  per¬ 
forming  each  test.  Once  the  tests  are  initiated,  the  E/0  algorithm  is  used 
to  provide  electronic  stimulli,  make  the  necessary  measurements  and  record 
the  data.  The  results  were  recorded  via  computer  printout  making  them 
available  to  the  test  operator.  Optical  measurements  which  were  performed 
by  computer  algorithms  are  VIS/NIR  Focus  and  Boresight.  See  Appendix  A-4 
for  the  complete  listing  of  the  computer  algorithms  used. 

Due  to  the  types  of  activities  which  took  place  during  the  execution 
of  the  temperature  testing  a  specific  test  order  was  implemented.  In  order 
to  not  disturb  the  optical  test  tool  alignments  and  retain  similar  mechani¬ 
cal  interfaces,  the  optical  test  measurements  were  performed  sequentially 
at  the  two  temprature  extremes.  This  guaranteed  all  optical  test  data 
obtained  ws  the  result  of  temperature  variations  of  the  equipment  under 
test  and  not  due  to  variations  in  test  setups  and  mechanical  or  optical 
interfaces.  To  facilitate  this,  the  Augmentation  ATP  tests  were  performed 

at  the  low  temperature  profile,  followed  by  the  optical  tests  also  per¬ 
formed  at  low  temperature.  The  optical  tests  were  repeated  at  the  high 
temprature  extreme,  followed  by  the  Augmentation  ATP  which  was  also 
performed  at  the  high  temperature  profile. 


3.1  E/0  Augmentation  Temperatue  Test  "Test  Sequence" 

The  following  represents  the  order  of  testing  which  was  observed 
during  the  temperature  test: 

VERIFICATION  TESTING 

a.  Thermal  Chamber  Evaluation  -  E/0  Augmentation 

b.  Perform  Augmentation  ATP  at  Low  Temperature  Profile 

c.  Perform  Augmentation  ATP  at  High  Temperature  Profile 

d.  Develop  and  verify  Software  Algorithms  for  VIS/NIR  Br  sight 
and  Focus  Tests 

e.  Tool  Characterization  Tests 

f.  Develop  test  methods  for  F/R  and  OSG  Optical  Evaluat 

LOW  TEMPERATURE  TESTS 

a.  Twenty-four  hour  soak  at  65  +3*F 

b.  Perform  Augmentation  ATP 

c.  FIR  Module  Boresight  Test 

d.  FIR  Module  Focus  Test 

e.  VIS/NIR  Module  Boresight  Test 

f.  VIS/NIR  Module  Focus  Test 

g.  OSG  Boresight  Test  -  TV  and  EO  Mux  Ports 

h.  OSG  Focus  Tests  -  TV  and  EO  Mux  Ports. 

HIGH  TEMPERATURE  TESTS 

a.  Twelve  hour  soak  at  90  +3*F 

b.  FIR  Module  Boresight  Test 

c.  FIR  Module  Focus  Test 

d.  VIS/NIR  Module  Focus  Test 

e.  VIS/NIR  Module  Focus  Test 

f.  OSG  Boresight  Test  -  TV  and  EO  Mux  Ports 

g.  OSG  Focus  Test  -  TV  and  EO  Mux  Ports 

h.  Perform  Augmentation  ATP. 


3.2  tilS/NIR  Boresight  Test 


3.2.1  Boresight  shifts  due  to  thermal  changes  in  the  VIS/NIR  colli¬ 
mator  module  were  evaluated  by  image  position  shifts.  This  was  accom¬ 
plished  by  projecting  a  crosshair  pattern  into  the  VIS/NIR  and  imaging  it 
on  the  CIO  camera.  The  intersection  of  the  crosshair  pattern  was  estab¬ 
lished  from  the  camera  output.  The  temperature  was  changed  and  the  new 
crosshair  position  found. 

See  Figure  3.1. 

To  accomplish  this,  the  "EZ8-082800A  A"  tool  with  illuminator  is 
attached  to  the  VIS/NIR  mounting  assembly.  With  the  aid  of  a  video 
monitor,  the  crosshair  pattern  is  focused  on  the  CID  camera.  The  inter¬ 
section  of  the  crosshair  was  found  by  a  computer  Algorithm  which  evaluates 
the  CID  camera  output.  The  temperature  was  then  varied  and  the  new  cross¬ 
hair  position  determined. 


3.2.2  Boresight  Algorithm 

The  boresight  shift  of  the  VIS/NIR  collimator  was  found  using 
relative  measurements.  The  point  of  intersection  of  a  standard  crosshair 
was  calculated  at  the  low  temperature  then  at  the  high  temperature  and  the 
differences  were  compared.  This  point  of  intersection  was  located  in  the 
following  manner. 

The  crosshair  was  positioned  as  close  to  the  center  of  the 

camera's  field  of  view  as  was  possible  by  using  the  "A"  tool.  Data  in  the 
center  20%  of  the  camera's  field  of  view  was  then  sampled. 


The  Intersection  of  the  crosshair  needed  only  to  lie  somewhere  near  the 
center  of  the  sampled  area. 
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The  horizontal  lines  signified  by  1  and  2  are  respectively  searched 
from  left  to  right  for  the  location  where  the  vertical  part  of  the  cross¬ 
hair  intersects  them.  Lines  3  and  4  are  then  respectively  searched  from 
top  to  bottom  for  the  horizontal  line  of  the  crosshair. 

A  snapshot  of  the  sampling  area  in  the  center  of  the  camera's 
field  of  view  is  taken  and  stored  in  a  matrix.  The  edges  of  this  area  are 
then  searched  for  the  point  where  the  leg  of  the  crosshair  intersects  it. 
This  point  is  found  by  detecting  changes  in  light  intensity.  A  black 
crosshair  was  projected  on  to  a  white  field.  The  CID  camera  digitizes  this 
data.  Totally  black  objects  are  equated  with  the  numer  255.  White  objects 
are  lower  numbers  depending  on  intensity  and  contrast.  In  our  case,  a  line 
of  digitized  data  along  the  edge  of  the  block  would  resemble  the  data 
figure  below. 

140  143  142  147  152  149  160  184  196  201  194  173  152  149  142  144  141 
This  could  interpolate  to  a  Gaussian  line  similar  to  the 

following: 
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Noise  spikes  can  be  detected  along  the  lower  ends  of  the  curve. 
They  play  a  lesser  role  when  an  event  is  occuring,  i.e.,  the  crossing  of  a 
line. 


Due  to  the  small  width  of  the  lines  composing  the  crosshair,  the 
digital  output  never  reaches  255  (total  black).  The  relative  width  of  a 
line  depends  on  where  a  white  to  black  threshold  is  established.  Once 
established  relative  changes  in  line  position  can  be  evaluated.  In  the 
boresight  program,  180  was  used  as  the  white  to  black  threshold.  It  was  a 
value  chosen  to  keep  the  effects  of  noise  at  a  minimum. 

The  edges  of  the  sample  area  are  searched  for  a  plus  crossing 
(positive  slope)  and  a  negative  crossing  (negative  slope)  of  180.  The 
distance  between  these  points  represents  the  line  width  therefore,  the 
point  exactly  betwen  these  points  would  be  the  center  of  the  line. 

When  all  four  sides  have  been  searched,  four  pairs  of  coordinates 
exist.  These  coordinates  are  made  relative  to  the  lower  left  corner  of  the 
sample  area  (point  [0,0]). 

The  straight  line  between  the  left  and  right  points  and  the  upper 
and  lower  points  represents  the  crosshair.  The  slopes  of  the  two  lines  are 
found  by  the  formula: 


Slope  M  =  (Y2-Y1 ) / ( X2-X1 ) 

Now,  the  coordinates  of  two  points  and  the  slope  of  two  different 
lines  are  known.  With  this  Information,  the  simple  formulas  shown  below 
can  be  solved  which  will  give  the  (X,Y)  coordinates  of  the  intersection  of 
two  straight  lines,  i.e.,  the  intersection  of  the  crosshair. 

For  the  vertical  lines: 

Yl  =  (Mi  *  X])  +  Bi 
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Where: 


Yi  «  Y  point  on  the  line 
Xi  ■  X  point  on  the  line 
Mi  *  Slope  of  the  line 
Bi  ■  Zero  crossing  at  axis 

Solve  for  B] ; 

B1  -  Yl  -  (M]  *  Xl) 

For  the  horizontal  line: 

Y2  =  (M2  *  X2)  +  B2 
Solve  for  B2: 

B2  =  Y2  -  (M2  *  X2) 

The  intersections  coordinates  are: 

X  -  (Bi  -  B2)/(M2  -  Mi) 

Plug  X  into  either  of  the  first  two  formulas  and  solve  for  Y: 

Y  =  (M]  *  X)  +  B] 

Y  =  (M2  *  X)  +  B2 

(See  Appendix  A-4  for  Algorithm  listing) 

3.3  VIS/NIR  Focus  Test 


3.3.1  Focus  shifts  due  to  thermal  changes  in  the  VIS/NIR  collimator 
lenses  are  evaluated  by  measuring  image  size  variations.  This  was  accomp 
lished  by  projecting,  from  an  external  collimator,  a  slit  image  into  the 
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VIS/NIR  collimator.  The  image  was  focused  onto  the  CIO  camera.  The  slit 
width  Is  measured,  as  seen  by  the  camera,  at  different  temperatures.  Focus 
shifts  l.e.,  slit  width  variations  are  expected  due  to  the  physical  charac- 
terists  of  the  VIS/NIR  lenses.  See  figure  3.1. 

To  accomplish  this,  the  TOAN  4-6  collimator  with  a  13  urn  slit 
target  was  set  up  externally  to  the  temp  chamber.  The  slit  target  is 
illuminated  with  a  filtered  light  source.  With  the  aid  of  a  video  monitor, 
the  external  collimator  optical  axis  is  made  coincident  with  the  VIS/NIR 
optic  axis  through  a  small  opening  in  the  temp  chamber  wall.  The  VIS/NIR' s 
collimator  lense  assembly  is  then  moved  to  best  focus  position  i.e.,  smal¬ 
lest  slit  width  as  viewed  on  the  video  monitor.  The  slit  width  is  then 
measured  by  utilizing  an  Algorithm  which  evaluates  the  CID  camera  output. 
The  temperature  is  varied  and  the  slit  width  remeasured. 

3.3.2  Focus  Algorithm 

To  prevent  dismounting  and  remounting  of  the  target  In  the  "A" 
tool  between  temperature  changes,  the  focus  test  was  performed  by  projec¬ 
ting  a  vertical  white  line  on  to  the  camera  detector  from  an  external 
collimator.  The  snapshot  of  a  single  horizontal  line  Is  taken  with  the  CID 
camera. 


* - /i€  - *| 
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Line  1  is  100  pixels  long  and  Is  positioned  at  the  horizontal  center,  line 
120.  Line  1  is  searched  from  left  to  right  seeking  the  white  vertical 
line.  This  is  done  several  times  (20  to  30)  and  an  average  is  taken.  Each 
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time  the  line  Is  scanned,  the  data  Is  stored  In  a  vector  matrix  where  cal¬ 
culations  will  be  made.  The  curve  will  be  Inverted  from  the  boreslght  data 
because  with  the  focus  test,  a  white  line  was  projected  on  to  a  black  back¬ 
ground.  The  curve  resembles  the  one  shown  below: 


Lit** 

r  u/« ot* 


The  digitized  data  ranged  from  Intensity  levels  of  255  to  about 
190.  The  threshold  used  was  235.  Due  to  the  Inherent  noise  in  it  is  neces 
sary  to  take  several  data  samples  and  average.  It  was  also  noted  that  more 
noise  is  found  in  white  fields  than  In  black.  Occasionally,  the  sample  was 
too  noisy  for  accurate  results  and  was  automatically  rejected  by  the  soft¬ 
ware  routine.  Using  the  threshold  of  235,  the  linewidth  was  calculated. 
Twenty  good  samples  were  taken  to  give  greater  accuracy. 

With  a  change  In  temperature.  It  was  expected  that  the  focus  of 
the  day  collimator  would  change.  This  Is  due  to  the  properties  of  the  optl 
cs  In  the  collimator.  The  VIS/NIR  Is  designed  to  automatically  compensate 
for  this  thermal  change.  By  taking  another  set  of  samples  and  calculating 
an  average  line  width,  it  could  be  established  whether  or  not  the  line 
became  wider,  (moved  out  of  focus)  or  became  narrower,  (moved  In  focus). 


Using  this  method  of  line  width  focus  evaluation,  the  focus  at 
low  temperature  and  high  temperature  could  be  evaluated. 


(See  Appendix  A-4  for  Focus  Algorithm  Listing) 


3.4  FIR  Focus  and  Boreslght  Tests 

3.4.1  Boreslght  and  focus  shifts  due  to  thermal  changes  In  the  FIR 
collimator  module  were  evaluated  by  Image  position  shift  and  Image  focus 
degradation  respectively.  This  Is  accomplished  by  viewing  a  FIR  slit 
target  with  an  external  telescope.  See  Figure  3.3. 

This  is  accomplished  by  attaching  the  EZ8-082787A  tool  to  the 
FIR  mounting  assembly.  The  FIR  target  wheel  is  driven  to  position  5  and 
the  slit  Is  illuminated  with  the  fiber  optic  light  source  through  the  FIR 
aperature.  The  "A"  tool  is  then  focused  and  the  position  of  the  slit  with 
respect  to  the  internal  crosshairs  of  the  “A"  tool  is  measured.  The 
temperature  is  varied  and  changes  in  position  of  the  slit  and  focus  of  the 
"A"  tool  are  recorded.  (See  Figure  3.2). 

3.5  OSG  -  EO  MUX  Focus  &  Boreslght  Tests 

3.5.1  Boreslght  and  focus  shifts  due  to  thermal  changes  in  the  EO  MUX 
collimator  of  the  OSG  module  are  be  evaluated  by  image  positions  shifts. 
This  is  accomplished  by  establishing  the  EO  MUX  optical  axis  and  measuring 
displacements  of  the  projected  target  referenced  to  this  axis.  See  Figure 
3.4. 

After  Installing  .125"  x  .5"  Dowel  pins  in  the  OSG  EO  MUX 
locating  holes,  a  parallel  was  placed  against  the  pins.  A  corner  cube  was 
placed  such  that  one  flat  side  was  pressed  against  the  parallel  and  another 
flat  side  was  against  EO  MUX  mounting  surface.  The  third  side  of  the 
corner  cube  establishes  a  plane  perpendicular  to  the  EO  MUX  optical  axis. 
With  K  &  E  scope  was  autocolllmated  off  flat  side  of  corner  cube.  The  K  & 

E  scope  axis  was  coincident  with  the  EO  MUS's  optical  axis.  The  corner 
cube  was  removed  and  the  OSG  lamp  turned  on.  The  OSG  filter  was  placed  in 
the  EO  MUX  position  and  the  displacement  in  target  image  location  with 
reference  to  the  K.4  E  scope  crosshair  was  measured.  Focus  position  of 


scope  Mas  recorded.  The  temperature  Mas  varied  and  the  scope  Mas  again  set 
for  optical  focus.  The  tMO  focus  settings  Mere  then  compared  resulting  In 
measured  focus  shift.  See  Flqure  3.2. 

3.6  0S6  -  TV  Focus  &  Boreslght  Tests 

3.6.1  Boreslght  and  focus  shifts  due  to  thermal  changes  In  the  TV 
side  of  the  0S6  module  Mere  evaluted  by  Image  position  shifts.  This  Mas 
accomplished  by  superimposing  the  OSG  target  image  on  a  crosshair  reticle 
tool,  Mhlch  simultaes  the  TV  focal  plane.  Image  displacements  Mere 
measured  Mlth  a  traveling  microscope.  See  figure  3.4. 

After  attaching  the  EZ8-082798C  crosshair  tool  to  the  TV  side  of  the 
OSG  module,  the  OSG  lamp  Mas  illiminated,  the  TV  mirror  Mas  set  to  the 
"OUT"  position,  and  put  the  filter  to  the  EO  MUX  position.  The  traveling 
microscope  Mas  focused  on  the  center  of  the  crosshair  reticle  pattern  and 
the  positions  of  the  target  image  Mere  measured  in  the  X,  Y  and  Z  direc¬ 
tions  Mlth  reference  to  the  crosshair  pattern.  Positions  X,  Y  &  Z  Mere 
remeasured  and  recorded  at  hi  temp.  See  Figure  3.2. 

3.7  Augmentation  Acceptance  Test  Procedure 

3.7.1  The  E/0  Augmentation  Acceptance  testing  Mas  performed  as  speci¬ 
fied  in  ATP  document  13082803. 


PART  NO, 

DESCRIPTION 

/ 

DAY  SIDE  TEST  BENCH  ASSY  (I3DBZ800) 

2 

TEST  CONSOLE  TEST  BENCH  ASSY  (13081795) 

3 

N16HT  SIDE  TEST  BENCH  ASSY  ( I303Z78Z ) 

4 

OSG 

c\l  Kl 


PART  NO. 


DESC.RIPTIOM 


DAY  SIDE  T EST  BENCH  ASSY  (130QZ&00J 


EXTERNAL  COLLIMATOR  W/ SLIT  TARGE  T 
EXTERNAL  LIGHT  SOURCE 


EZB-03Z&00A  TOOL 


EXTERNAL  U6HT  SOURCE 


CIO  CAMERA 


Figure  -  3.1 
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05G  T.V.  TEST 


0S6  EO  MUX  TEST 


BRUNSON  SCOPE  CROSSHAIR. 
LINE  WIDTH  =.  6.5  5EC5.  OF  ARC 


TEST  VIEWS 


Figure  -  3.2 
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T.V.  FOCUS  2l 
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OSG  EO  MUX  FOCUS  S.  B0RESI6HT  TEST 


rasroa 

DESCRIPTION 

i 

OSS 

2 

EZS-0 82796  C  TOOL 

3 

TRAI/ELUWS  MICROSCOPE 

4 

CORNER  CUBE 

5 

PRISM 

t 

K  X  E  SCOPS' 

7 

TEST  CONSOLE  TEST  BENCH  ASSY  (J308Z79S') 

Figure  -  3.4 


4.0  TEST  RESULTS/CONCLUSIONS 


4.1  Verification  Test  Results 

Prior  to  demonstrating  the  formal  anvironmental  temperature  test,  a 
"dry  run"  was  performed  approximately  one  week  earlier.  The  purpose  of 
this  testing  was  to  identify  any  problem  areas  which  needed  further  devel¬ 
opment,  to  evaluate  temperature  chamber  performance,  to  verify  that  proper 
Augmentation  performance  was  realizable  during  the  formal  temperature  test 
demonstration,  and  to  aid  in  the  development  of  the  Algorithm's  used  in  the 
focus  and  boresight  tests. 

4.1.1.  Low  Temperature  Test 

The  first  step  in  this  testing  phase  was  to  insure  the  E/0  Augmenta¬ 
tion  temperature  chamber  was  capable  of  maintaining  the  desired  low  temper¬ 
ature  profile  of  65  +  3*F  with  the  E/0  Augmentation  powered  up  and  in  the 
operating  condition.  To  verify  this  16  thermocouples  were  placed  in  the 
chamber  to  monitor  air  temperature  profiles  and  equipment  temperatures  with 
a  Fluke  Data  Logger.  (See  Figure  4.1). 

CHAUfi/t i  -  £ 
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After  the  proper  temperature  profile  were  achieved,  65  +_  3*F,  the  E/0 
Augmentation  was  then  cold  soaked  for  24  hours  prior  to  the  performance  of 
the  ATP.  The  ATP  was  then  performed  resulting  in  an  all  "tests  passed" 
condition. 

4.1.2  High  Temperature  Test 

The  next  step  was  to  verify  the  E/0  Augmentation  temperature  chamber 
was  capable  of  maintaining  the  high  temperature  profile  of  90  +  3*F.  Once 
the  proper  temperature  profile  was  achieved  the  E/0  Augmentation  was 
temperature  soaked  for  24  hours.  The  ATP  was  then  performed  and  the  fol¬ 
lowing  failures  were  encountered: 

a)  Matrix  Switch  ATP  section  4.1.3. 

b)  Video  Signal  Generator  ATP  Section  4.1.10 

c)  Photo  Multiplier  Tube  ATP  Section  4.2.4 

d)  Temperature  Sensors  ATP  Section  4.6.1. 

e)  28  VDC  fixed  power  supply  failure 

The  matrix  switch  test  failure  (a)  consisted  of  relay  14  in  Quadant  1 
on  all  16  relay  cards  failing  to  close  and  relay  15  in  Quadrant  4  on  all  16 
relay  cards  also  failed  to  close.  Investigation  of  this  problem  showed  the 
cause  was  two  pushed  pins  on  the  major  adapter  contained  in  the  center 
section.  This  problem  was  determined  to  also  be  the  cause  of  the  VSG 
failure  (b).  After  repairing  the  two  pushed  pins  in  the  major  adapter  the 
Matrix  switch  and  VSG  test  were  reran  successfully.  No  further  action  was 
required. 


The  PMT  failure  (c)  was  caused  by  the  PMT  controller  going  into  an 
overload  condition  before  the  photo  multiplier  tube  temperature  sensor 
reached  its  ATP  specified  operating  temperature.  The  manufacturer  was 
contacted  and  informed  of  the  problem.  The  manufacturer  advised  Martin 
Marietta  to  readjust  the  current  overload  threshold  potentiometer,  R14,  in 
the  PMT  controller,  as  upon  initial  setup  the  pot  was  set  with  too  low  of  a 
current  threshold.  Based  on  this  advice  the  PMT  controller  was  removed 
from  the  electronic  station  and  R14,  the  current  overload  potentiometer, 
was  set  to  a  value  10  percent  less  than  the  initial  factory  setting, 
resulting  in  a  higher  current  threshold.  The  PMT  controller  was  then  re¬ 
installed  in  the  electronic  station.  After  allowing  the  PMT  cooler  to 
stabilize  at  its  operating  temperature,  the  PMT  test  was  successfully  rerun 
with  no  overload  condition  existing.  To  prevent  future  occurrences  of  this 
problem  MMC  will  consult  with  the  PMT  vendor  and  establish  proper  adjust 
procedures  which  will  become  part  of  AUG  engineering  data  package. 

The  DC  temperature  sensors  1  and  3,  located  in  the  VIS/NIR  Module, 
failures  were  caused  by  the  sensors  indicating  an  incorrect  temperature. 
This  was  determined  to  be  caused  by  the  sensors  being  improperly  wired. 
Engineering  had  previously  resolved  this  problem  and  the  latest  augmenta¬ 
tion  configuration  incorporates  the  necessasry  wiring  changes  needed  to 
correct  the  situation.  Therefore  this  problem  will  be  corrected  when  the 
Augmentation  SN003  is  updated  to  the  latest  engineering. 

The  28  VDC  fixed  power  supply,  contained  in  the  electronic  station, 
failure  was  determined  to  be  caused  by  a  failure  of  the  600  Vdc  power 
supply  contained  in  the  VIS/NIR  Laser  Simulator. 

The  input  stage  of  the  600  Vdc  power  had  become  a  low  impedance  path 
to  ground  causing  the  voltage  output  of  the  28  Vdc  power  supply  to  fall 
off,  since  it  could  not  supply  the  current  necessary  to  maintain  nominal 
voltage  output.  Failure  analysis  of  the  600  Vdc  power  supply  revealed  the 
input  stage  had  indeed  become  shorted  to  ground  through  the  555  timer, 
which  sets  the  fixed  switching  frequency  of  the  supply.  Additional 


investigation  revealed  a  design  flaw  in  the  capacitive  coupling  between  the 
drive  transformer  and  the  555  timer.  The  coupling  capacitor,  which  is  a 
polarized  polycarbonate  style  was  installed  with  the  reverse  polarity. 

This  caused  the  555  failure  by  exposing  it  to  the  high  voltage  switching 
transients  generated  by  the  drive  transformer.  Once  the  555' s  output  stage 
became  shorted,  this  created  the  low  impedance  path  the  ground  on  the  +28 
VDC  line. 

To  remedy  this  situation  the  manufacturer  (Advanced  High  Voltage 
Corp.)  was  contacted  and  made  aware  of  the  problem.  The  manufacturer  has 
agreed  to  repair  all  existing  units  and  incorporate  design  changes  which 
will  have  the  capacitor  installed  with  the  correct  polarity. 

4.1.3  VIS/NIR  Focus  and  Boresight  Agorithm  Development 

Throughout  this  testing  period  algorithm  development  was  taking  place. 
The  results  of  this  development  were  the  generation  of  the  two  algorithms 
used  to  determine  the  amount  of  focus  and  boresight  changes  are  present  in 
the  VIS/NIR.  See  Appendix  A-4  for  the  Algorithm  Listings  and  Sections 
3.2.2  and  3.3.2  for  an  algorithm  description. 

4.1.4  FIR  and  OSG  Focus  and  Boresight 

A  dry  run  of  the  procedures  outlined  in  paragraphs  3.4  and  3.5  was 
performed  to  confirm  the  validity  of  these  test  procedures  and  famil arize 
test  conductor  with  the  test  procedures  and  equipment. 


4.2  Formal  Temp  Test  Results 


4.2.1  ATP  Test  Results 

4. 2. 1.1  Low  Temp 

The  results  of  the  ATP  performed  at  the  low  temperature  pro¬ 
file,  65+3*F,  (See  Appendix  A-2  for  computer  tab  run)  demonstrate  the  E/0 
Augmentations  capability  to  function  properly  at  this  temperature  environ¬ 
ment.  Two  failures  were  encountered;  ATP  sections  4.1.5,  digitizer  and 
4.1.8  Resolver  Simulator. 

The  digitizer  failurer  was  caused  by  operator  error  when  the 
test  engineer  incorrectly  connected  connector  J2  of  cable  P/N  79906184  to 
major  adaptor  J2.  After  correctly  connecting  J2  to  major  adaptor  J3,  the 
digitizer  test  was  rerun  and  successfully  passed  ATP  Section  4.1.5,  there¬ 
fore  this  section  was  signed  off  and  called  a  good  test  per  ATP  section 
3.8. 


The  Resolver  Simulator  failure  was  a  non-repeatable  failure. 

The  ATP  Section  4.1.8  was  rerun  two  successive  times  following  the  failure, 
each  time  successfully.  The  random  failure  was  attributed  to  an  Equate 
Missed  measurement,  consequently  no  corrective  action  was  initiated.  Upon 
completion  of  the  retest,  the  Resolver  Simulator  was  called  a  good  test  per 
ATP  Section  3.8  and  signed  off. 

The  occurence  of  the  two  failures  listed  above  and  their 
disposition  has  been  recorded  on  Mars  Tag  #3TL1 496 ,  (See  Appendix  A-7) 
resulting  in  an  "all  tests  passed"  condition  at  low  temperature. 

4. 2. 1.2  High  Temp 

The  results  of  the  ATP  performed  at  the  high  temperature  pro¬ 
file,  90+3*F,  (See  Appendix  A-2  for  computer  printout),  indicates  three 
failures  occurred.  Sections  4.1.10  Video  Signal  Generator,  4.2.4  Photo 
Multiplier  Tube,  (PMT)  and  4.6.1  Temperature  Sensors.  These  failures  are 
un-related. 


The  PMT  failure  was  caused  by  the  temperature  sensor,  which  is 
located  on  Photo  Multiplier  Tube  contained  in  the  OSA,  not  reaching  the  ATP 
specified  temperaure  window  of  10  +_  5*C.  Actual  PMT  temperature  reading 
was  17.8*C.  To  compensate  for  this  the  coldness  setting,  which  is  control¬ 
led  by  an  adjustment  knob  on  the  back  panel  of  PMT  controller,  contained  in 
the  electronic  station,  was  moved  to  a  colder  setting.  After  allowing  PMT 
to  restabilize  at  a  new  temperature,  ATP  section  4.6.1  was  rerun  success¬ 
fully.  Therefore,  the  retest  was  called  a  good  test  and  signed  off  per  ATP 
section  3.8. 


Based  on  the  PMT  failure  encountered,  it  has  been  determined 
that  further  engineering  evaluation  and  action  is  required  in  this  area.  A 
new  procedure  will  need  to  be  implemented  to  properly  setup  and  initialize 
the  PMT  controller.  This  new  procedure  must  insure  the  PMT  is  capable  of 
reaching  the  correct  temperature  profile  at  both  high  and  low  temperature 
profiles,  while  also  guaranteeing  the  PMT  face  plate  does  not  reach  a 
temperature  less  than  0*C,  as  this  could  cause  the  face  plate  to  ice  over 
impairing  its  functional  operation.  Action  will  be  as  indicated  in  para¬ 
graph  4.1.2  as  a  related  problem  occured  during  verification  test. 
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The  Temperature  Sensors,  ATP  Section  4.6.1,  experienced  three 
failures,  which  were: 

a)  Temperature  Sensor  1,  located  in  the  VIS/NIR  gave  an  incorrect 
temperature  reading 

b)  Temperature  Sensor  3,  located  in  the  VIS/NIR  gave  an  incorrect 
temper ature  reading. 

c)  DBA  Source  B  did  not  reach  the  ATP  specified  temperature  in  the 
time  allotted. 

Failures  a  and  b  were  caused  by  the  temperature  sensors  being  incorrectly 
wired.  The  Augmentation  configuration  tested,  SN003,  has  the  Temperature 
Sensors  wired  in  such  a  fashion  that  they  will  always  read  a  fixed  tempera¬ 
ture  which  is  controlled  by  the  potentiometer  setting  on  the  temperature 
board  13082738.  The  sensors  were  initially  set  to  read  a  temperature  near 
the  low  temperature  profile,  65  _+  3*F,  which  explains  why  the  sensors  pas¬ 
sed  the  low  temperature  ATP  test  run.  However,  when  tested  at  the  high 
temperature  profile  the  failure  was  apparent. 

This  problem  was  discovered  previously  and  current  engineering 
calls  for  the  temperature  sensors  to  be  wired  correctly.  The  only  engine¬ 
ering  action  required  to  correct  this  problem  is  to  update  the  E/0 
Augmentation  tested  SN003  to  the  proper  documentation. 

The  DBA  Source  B  failure  was  caused  by  source  B  not  being 
stabilized  at  the  proper  temperature  within  the  ATP  specified  time.  This 
test  was  immediately  rerun,  successfully,  and  signed  off  as  a  good  test, 
per  ATP  section  3.8. 

To  Insure  that  this  problem  does  not  reoccur,  the  times  speci¬ 
fied  in  the  ATP  for  the  DBA  sources  to  stabilize  at  the  programmed  opera¬ 
ting  temperature  will  be  re-evaluated  to  insure  erroneous  "NO  GO"  events 
are  minimized  and  a  slight  increase  in  stabilization  time  is  anticipated. 


The  VS6  failure,  ATP  Section  4.1.10,  failed  the  composite  synch 
test.  The  critical  timing  signals  which  are  required  to  pass  the  composite 
synch  test  are  generated  in  Programmable  Pulse  Generator  (PPG)  and  the  PPG 
in  S/N003  has  had  a  history  of  intermittent  problems  (Mars  Tag  3TL1472), 
therefore,  it  was  suspect  as  to  the  cause  of  the  VSG  failure.  After 
removing  the  PPG  card,  the  timing  signals  in  question  were  found  to  check 
good.  The  card  (PPG)  was  then  re-inserted  which  enabled  the  VSG  test  to 
check  good  when  reran. 

Further  investigation  revealed  a  thermal  problem  with  ICs  U5 
and  U32  on  the  PPG  board.  Replacing  the  IC's  with  new  54LS04's  eliminated 
the  thermal  problem  and  VSG  passed  repeated  test  runs,  consequently,  ATP 
Section  4.1.10  ATP  was  signed  off  per  Section  3.8. 

The  results  of  the  failures  listed  and  their  disposition  has 
been  recorded  on  Mars  Tag  I3TL1498.  (See  Appendix  A-7). 

It  should  be  noted  that  past  engineering  evaluations  have 
revealed  potential  thermal  problems  related  to  the  VSG.  To  correct  this 
the  latest  engineering  calls  for  addition  of  cooling  holes  into  the  equip¬ 
ment  drawer,  slots  to  be  placed  in  the  VSG  assembly,  and  the  camera 
controllers  to  be  separated  by  spacing  bars.  All  of  the  above  will  provide 
additional  cooling  to  be  VSG  and  lower  the  temperature  inside  the  elec¬ 
tronics  drawer  which  also  houses  the  PPG  CCA.  The  E/0  Augmentation 
configuration  tested  did  not  have  these  modifications  implemented. 


4. 2. 1.3  The  signoff  sheets  for  both  ATP  runs  are  contained  in 
Appendix  A-6. 

4.2.2  FIR  Results  Boresight  &  Focus 

4. 2. 2.1  FIR  Results  Boresight. 

The  measured  displacement  was  10  seconds  of  arc  or  48.5  micro 
radians.  Six  seconds  of  arc  can  be  attributed  to  the  "A'  tool.  The 
absolute  measured  value  is  19.4  microradians. 

This  shift  is  well  within  the  FIR  budget  of  0.15  mrad. 

4. 2. 2. 2  FIR  Results  Focus 

When  exposed  to  the  two  temperatue  extremes,  no  detectable 
changes  in  focus  were  measured. 

(See  Appendix  A-6  for  Actual  Optical  Data). 

This  shift  is  well  within  the  requirement  of  4%. 

4.2.3  OSG  Boresight  &  Focus  Results 

4. 2. 3.1  EO  MUX  Boresight 

The  amount  of  Boresight  shift  measured  is  as  follows: 

X  *  8  seconds  of  arc 
Y  =  16  seconds  of  arc 

This  shift  is  well  within  the  requirement  of  =  0.002  in. 


4.2. 3.2  EO  MUX  Focus 


No  preceptable  change  in  focus  was  measured  between  the  high 
an  low  temperature  extremes. 

(See  Appendix  A-6  for  Actual  Optical  Data). 

4. 2. 3. 3  TV  Bores ight 

The  following  Boresight  shifts  were  measured: 

Y  =  .0002" 

X  =  -.0012" 

A  .0006"  displacement  can  be  attributed  to  the  "C"  tool  thermal 
characterization.  Therefore,  the  absolute  measured  values  are: 

Y  =  .0002" 

X  *  -.0006" 

This  shift  is  well  within  the  published  requirements  of  -  0.002 

4. 2. 3. 4  TV  Focus 

A  focal  change,  displacement  f  =  .0013"  was  observed. 

(See  Appendix  A-6  for  Actual  Optical  Data) 

This  shift  is  well  within  the  published  requirements  of  4.0%. 


4.2.4  Boreslght  VIS/NIR  Results 


4. 2. 4.1  VIS/NIR  Boreslght.  The  CID  camera  Is  an  array  of  pixels 
separated  In  the  X  direction  by  .0018"  and  in  the  Y  direction  by  .0014". 

The  boresight  displacements  Mere  measured  to  be: 

X  *  2.0  pixels  x  .0018“  =  .004“ 

Y  *  11.2  pixels  x  .0014"  =  .016" 

In  angular  measurements  this  corresponds  to: 

X  *  33  microradians 

Y  *  131  microradians 

The  "A"  tool  temperature  characterization  accounts  for  29  micro 
radians  in  the  X  direction,  therefore,  the  absolute  measured  values  are: 

The  required  boresight  accuracy  is  _+  0.062  mrad. 

X  =  4  microradians 

Y  *  131  microradians 

Preliminary  data  analysis  indicates  that  this  shift  will  not 
render  the  VIS/NIR  unusable;  however,  it  will  be  necessary  to  establish  the 
VIS/NIR  boreslght  immediately  prior  to  use  of  the  collimator  for  TPS  pur¬ 
poses.  This  will  provide  a  "snapshot"  of  VIS/NIR  alignment  in  the  same 
temp,  environment  which  the  TPS  will  be  run  and  serve  as  the  basis  of  a 
relative  measurement  of  UUT  boresight  shift. 


4. 2. 4. 2  VIS/NIR  Focus 


Preliminary  data  reduction  of  the  focus  data  taken  shows  an 
Irregularity  In  line  width  change  over  a  continuous  focus  lens  drive  com¬ 
mand;  therefore,  precise  temp/ focus  shift  conclusions  cannot  be  made  at 
this  time.  The  cause  of  this  Irregularity  cannot  be  immediately 
determined.  Preliminary  examination  of  data  indicates  that  the  focus 
stepper  motor  may  not  be  executing  properly;  this  is  not  believed  to  be  a 
temperature  induced  failure. 

MMC  engineering  will  continue  to  investigate  and  take  appro¬ 
priate  action  to  resolve  this  item. 

(See  Appendix  A-6  for  Actual  Optical  Data) 
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1.0  TEST  OBJECTIVE 

To  perform  environmental,  temperature, verification  and  qualification  tests  • 
on  the  TADS  PGSE  Electronics  Station  and  E/0  Augmentation  which  will  generate 
performance  characteristics  as  a  function  of  temperature  for  engineering 
eval uation. 

2.0  TEST  METHODS 

The  test  methods  employed  will  he  a  combination  of  automatic  tests  (Aug¬ 
mentation  ATP),  manual  electro-optical  tests,  and  electro-optical  algorithms. 

All  tests  will  be  performed  at  65  _+  3°F  and  90  +  3°F.  The  verification  "dry 
run"  test  will  constitute  performing  the  Augmentation  ATP  and  all  E/0  Bench 
focus  and  boresight  tests.  This  will  provide  an  indicator  as  to  the  performance 
of  all  test  fixtures,  test  chambers,  E/0  Algorithms,  and  the  overall  test  strategy. 
It  will  also  identify  any  areas  which  need  reevaluation  or  redesign  to  provide 
the  required  test  data. 

The  temp  test  will  be  performed  approximately  1  week  after  the  verification 

test. 

The  E/0  Augmentation  is  divided  into  the  following  sections: 

a.  Electronic  Station 

b.  Visual-Near  Infrared  (VIS/NIR) 

c.  Optical  Signal  Generator  (OSG) 

d.  Far  Infrared  Station  (FIR) 

e.  Optical  Signal  Analyzer  (OSA) 

The  E/0  augmentation  will  be  tested  as  a  whole  unit  by  the  performance  of  the 
Augmentation  ATP.  Also  items  b,  c,  d  shall  be  tested  individually  to  determine 
focus  and  boresight  performance  characteristics  as  delineated  in  this  test  plan. 

2.1  ELECTRONIC  STATION 

The  Electronic  Station  will  be  evaluated  by  the  execution  of  the  Augmentation 
ATP,  Drawing  Number  13082803. 

2.2  FAR  INFRARED  (FIR) 

2.2.1  Electronic  characteristic  of  t^e  FIR  Module  will  be  evaluated  by  performing  the 

ATP. 
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2.2.2  BORESIGHT  MEASUREMENT 


To  determine  the  amount  of  temperature  induced  boresight  shift,  tool  "A" 
P/N  EZ8-082787A;  which  has  been  temp,  characterized  for  alignment  will  be 
used.  This  tool,  which  mounts  to  the  FIR  in  front  of  the  optical  aperture 
will  view  an  externally  illuminated  FIR  target.  The  amount  of  temperature 
induced  reticle  shift  will  be  measured  and  recorded. 

2.2.3  FOCUS  MEASUREMENT 

Focus  shift  will  be  determined  by  viewing  the  FIR  target  through  the  'A' 
tool  and  recording  focus  positions  at  temp,  extremes. 

2.3  VISUAL/NEAR  INFRARED  (VIS/NIR) 

2.3.1  Electronic  characteristics  of  the  VIS/NIR  will  be  evaluated  by  the 
performance  of  the  Augmentation  ATP. 

2.3.2  BORESIGHT  ALIGNMENT 

2. 3. 2.1  UUT  OPTICAL  PATH  ALIGNMENT 

The  UUT  optical  path  is  evaluated  by  projecting  the  reticle  of  tool  EZ8- 
082800A  onto  the  internal  CID  camera.  The  output  of  the  CID  camera  controller 
will  be  evaluated  by  a  software  algorithm  to  determine  relative  alignment  shift 
between  temp  extremes. 

2.3.3  FOCUS 

The  VIS/NIR  UT  optical  path  focus  shifts  will  be  evaluated  by  projecting 
a  slit  from  an  external  collimator  onto  the  internal  CID  camera.  Focus 
changes  will  be  measured  utilizing  an  E/0  Algorithm  which  evaluated  the  CID 
camera  controller  output.  These  changes  will  be  recorded  between  temperature 
extremes. 

2.4  OPTICAL  SIGNAL  GENERATOR  (OSu) 

2.4.1  Electronic  characteristics  of  the  Optical  Sigral  Generator  shall  be 
evaluated  by  the  performance  of  the  Augmentation  ATP. 


2.4.2  BORESIGHT  ALIGNMENT 

To  measure  alignment  shifts  of  the  two  optical  paths,  test  tools  EZ8- 
082798C,  K&E  telescope  model  71-2022,  corner  cube  prism,  traveling  microscope, 
and  parallels  will  be  used. 

The  temperature  characterized  EZ8-082798C  tool  is  mounted  at  the  T.V. 
optical  port.  The  OSG  target  image  is  superimposed  on  the  (cross-hair) 
tool  and  viewed  using  the  traveling  microscope.  Image  shift  is  recorded  be¬ 
tween  temp  extremes. 

The  EO  Mux  optical  path  is  measured  by  auto  collimating  off  a  co;  ^er  cube 
prism  mounted  perpendicul ar  to  the  EO  Mux  mounting  pins  (via  parallels).  The 
OSG  image  and  corner  cube  are  viewed  in  the  K&E  telescope.  Relative  image 
shift  is  recorded  between  temperature  extremes. 

2.4.3  FOCUS 

Focus  shift  will  be  determined  by  viewing  the  OSG  image  with  the  K&E 
telescope  and  traveling  microscope  focus  positions  are  recorded  at  temp 
extremes. 

2.5  OPTICAL  SIGNAL  ANALYZER  (OSA) 

The  OSA  will  be  fuctionally  evaluated  by  performance  of  the  Augmentation 

ATP. 

3.0  TEST  EQUIPMENT 

3.1  TEMPERATURE  CHAMBERS 

Two  environmental  test  chambers  will  be  utilized.  The  first  test  chamber 
will  be  capable  containing  the  complete  electronics  station  and  l/0  Bench, 
while  the  second  will  be  used  to  temperature  characterize  the  special  test 
tools  required. 

3.1.1  E/0  AUGMENTATION  TEST  CHAMBER 

An  enclosure  will  be  designed  and  constructed  which  will  house  the  complete 
Electronics  Station  and  E/0  Bench.  It  will  be  capable  of  maintaining  the 
equipment  under  test  at  a  constant  65+3°F  or  90+3°F.  The  enclosure,  while  main¬ 
taining  the  desired  temperature  profile,  will  allow  the  test  engineer  access  to 
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the  Electronic  Station  and  E/0  Bench  to  connect  cables,  perform  E/0  tests 
and  perform  any  maintenance  required. 

3.1.2  TEST  TOOL  TEMPERATURE  CHAMBER 


This  environmental  test  chamber  shall  be  capable  of  maintaining  a  constant 
65  _+  3°F  or  90  +_  3°F  while  test  tools  are  being  evaluated  as  to  focus  and 
boresight  changes.  It  shall  have  provisions  tp  supply  whatever  power  and 
cabling  is  required,  while  maintaining  the  desired  temperature  profile. 

3.2  BORESIGHT  ALIGNMENT 

The  following  tools  will  be  used  to  evaluate  the  Boresight  shifts  over 
temperature  of  the  UUT  indicated: 

Test  Tool  UUT 

Tool  A  EZ8-082787A  FIR 

EZ8- 082798  C  OSG  TV  Optical  Port 

K&E.  telescope  model  71-2022  &  Corner  Cube  OSG  Port 

Tool  A  EZ8-082800A  VIS/NIR  UUT  Optical  Path 


3.3  FOCUS  DEGRADATION 


The  following  lest  tools  will  be  used  to  evaluate  focus  changes  over 
temperature  of  the  UUT  indicated: 

Test  UUT 


Tool  EZ8-082787A 
K&E  telescope 
Tool  A  EZ8-082800A 
Traveling  Microscope 


FIR 

OSG-EO  Mux 

VIS/NIR  UUT  Optical  Path 
OSG-TV 


4.0  INSTRUMENTATION 

The  E/0  Augmentation  Test  Chamber  will  have  thermocouples  installed  at 
locations  thermal  analysis  dictates  necessary.  Once  installed  all  temperature 
outputs  will  be  monitored  to  verify  the  temp  of  both  the  test  chamber  and 
equipment  under  test  is  maintained  within  the  specified  temperature  windows. 


5.0  AUGMENTATION  -  E/0  BENCH 

The  data  obtained  by  running  the  Augmentation  ATP  will  be  utilized  as 
the  baseline  data  for  the  environmental  test.  Initial  focus  and  boresight 
data  pcTtitsat  room  temperature  will  not  be  taken  due  to  the  small  temperature 
differential  between  65°F  and  room  ambient. 
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5.1  TEST  TOOLS 

All  test  tools  which  will  affect  test  measurement  accuracies  will  be 
temperature  characterized  prior  to  the  verification  test.  This  characterization 
shall  consist  of  placing  the  tools  in  the  tooling  environmental  test  chamber 
and  measuring  boresight  changes  over  the  temperature  range  of  interest.  This 
data  shall  be  recorded  and  utilized  when  characterizing  the  augmentation. 

6.0  DATA  ACQUISITION  AND  REDUCTION 

6.1  ACQUISITION 

Data  will  be  acquired  in  three  fashions: 

1.  Computer  Printouts  -  The  results  of  the  Augmentation  ATP  and  the  E/0 
Algorithms  will  be  recorded  .via  the  computer  readout. 

2.  Engineering  Records  -  The  data  obtained  by  man  in  loop  readings,  such 
as  measured  boresight  shifts  and  calibration  data,  will  be  recorded 
manually. 

3.  Data  Logger  Printout  -  The  temperature  profile  of  the  environmental 
chamber  and  E/0  Bench  will  be  monitored  and  recorded  by  a  fluke 
data  logger. 

All  pertinent  data  will  be  recorded  and  documented  for  inclusion  in  the 
final  report. 

7.0  GOVERMENT  FURNISHED  EQUIPMENT 

The  GFE  will  consist  of  a  TADS/PNVS  Augmentation  Unit  -  P/N  1308-2808-19 
(E/0  Bench  and  Electronic  Station)  S/N  0003. 

This  unit  is  provided  on  a  rent  free,  noninterference  basis.  The  unit 
remains  accountable  as  Government  Property  under  Contract  DAAK50-80-C-001 4. 
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E/0  AUGMENTATION 
ENVIRONMENTAL  TEMPERATURE  TEST 
DATA  SHEET 


65  °F 


FIR  MODULE 

A)  BORESIGHT 

B)  FOCUS 

C)  ATP 


90°F 


VIS/NIR  MODULE 

A)  BORESIGHT 

B )  FOCUS 

C)  ATP 


OSG 

A)  BORESIGHT 

TV 

EO  MUX 

B)  FOCUS 

TV 

EO  MUX 

C)  ATP 


OSA 


PASSED 


PASSED 


PASSED 


A)  ATP 


PASSED 


G- 

uul  program:  CalCST.IC 
TfcSl to :  o/15/63  1 4 : ao  :  l  u 


TBTW?  TB^T"  CjDO>  &-ILM 
COMPILED  on:  10-JAN-63  8*29.59 
USInG  system  TAUS/PNVS  4 


Lilaas 


-  WUN  TIME  SYSTEM  REV  7.07  — DGL  2.10  13-AUG-62 
PROGRAM  COMPILED  OS i Nb  ATLAS  REVISION:  6.07 


calibration  status 

**  ORIGINAL  SYSTEM  CAL  APPLIED 
**  MfcAS  CaL  APPLIED 
*  *  STIm  CAL  applied 
NO  RP  STATION  CAL  APPLIED 


test  complete  -  calcolate  command  set  ok 


t: 


I 


UUT  PKO&KA..:  kLl^uS.IL  CO-iHlLtu  ON:  2b-OCT-tt2  10:7:b3 

Icbltu:  M/lb/63  l^Sb^Sl^  UbluS  SYSTEM  TAIJS/PHVS  U 

-  KOI.  1  if-.t  sYbTtV  KcV  7.0/  --UoL  E.  10  13-AU0-&2 
PhUuaaP  LuMPlLtw  oSiUk<  mIlaS  MtvJai'jw:  6.0/ 


C  a  L  J  b  K  A  T  1  u  rj  STATUS 

**  OKlGliMAL  SYSTEM  CAL  APPLIED 
**  ME AS  CAl  APPLIED 
*  *  STlfi  CAL  APPLIED 
N(j  KF  STATION  CAL  APPLIED 


F 


A  k  A  L  L  t  L 


ous  PAsstu  all  Ttsis 


I 


tj 
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UU  f  PKOGPAYi.  ( l*,X>);  .lb 
TtSitu:  o/ib/bi 


COKi  ilFl;  i.ks  6-dEC-«2  I7:3fa:3# 
USlMi  SYSTEM  1ADS/PKVS  4 


-  h uN  TIME  SYSTEM  htv  7.0/  --uGL  2.10  13-AUb-t>2 
PMObKAM  L  U  I'P  1  L  E  U  b31<*G  ATLAS  ttv  1  blUiMi  fa.  07 


CALiHWAllu.*  STATUS 

**  ukIGIAiAL  SYSIEm  LAL  APPLIED 
**  MCAS  LAL  APPLIED 
**  S T  I CAL  APPLIED 
IMU  KE  STATJUN  CAL  APPLIED 


kLU  RESISTANCE  =  2.fa9 


M  a  T  R  I  *  S *  1 1  C fa  P A S o t u  AlL  TESTS 


uui  PKUbrtAis :  ,il 

t tsrtu:  t/is/yjs  I'm-.b 


Ci'f.PILtu  uw:  7-utC-6P  10:52:55 
US  I  <1?  SYbltt!  IAi>S/PMVS  4 


-  KUD  TlMt  SYSTEm  h  t  V  7.o7  --UbL  ? .  1 1*  li-AUb-52 
HKltbKAh  LuPPIl_tj  nbl:jb  AfLAS  Ktvlblou:  b  .  0  7 


L  A  L  1  b  k  A  T  1  U  K  STATUS 

**  UK  I  Is  I  !\>  A  L  SYSTEM  CAL  APPLIED 
**  .-it  A  S  LmL  APPLltU 

**  SflK  cal  APPlIcu 

I.u  KF  STA1IUIM  CAL  APPLItD 


i'/'J  LOliYtKTfcK  PASSED  ALL  ItSIS 
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UUT  Hk’ObK  AKi :  l>  1  b  J  I  b  1  .  1 C  CbKF'  ll.Eo  DM :  9-Ftb-tt3  16:24559 

TESTtu:  6/l5/*i  15:7:5  Ublbb  bYblEM  IADS/P.'mVS  4 

-  hUN  Tlivtt  b  Y  S  f  r.  •.  Kr.V  7.0/  --UbL  «!.1U  13-AUi,-d2 
Pkui>KmM  CuP.PIlEd  UbJ.NL  AIL  AS  ntvISlO.v:  6.07 


LALlcJHAl  10  0  SlATUS 

**  uRIGInAL  SYSTEM  LAL  APPLIED 
*  *  i*i E  A  S  LAL  A  P  P  L  1 1 D 
**  SI  I H  LAL  APPLIED 
TJU  *F  STATION  CAL  APPLIED 


..AK’Jli.b,  104ofc  ^tbSAot.  !  U<J 

tK.xtJK  Iii  u  1 1- i  I  1  Z  c  n  ”  m  LmA.«.  F  ULSL  Ibl  REPLACE 
Pfc  P.  lUi  -  0  Mi  ipi.  J  I  UL»t  -  u.0  0 

IF  T  Du  .dbh  Tu  PtfKY  IhlS  ltbl 
IF  YUb  i.IbH  TC  o  I  uF 

>*.  A  P  l\  i  ! g G  »  IL’46  6  ME  bS  A  l>fc.  5  ii(i 

tFiUih  lb  uiblTlZtn”  A  CHAO.  PULbt  TS1  REPLACE 
PERIOD  =  0  A  »iPL  J  T  UbE  =  0.00 

IF  Y Ub  A  i  5  n  Tu  R  E  T  R  Y  7  r  I S  TES1 
lF  YOU  .vlbri  I  (.  bluP 


DEPRESS  <YES> 
DEPRESS  <NQ> 


DEPRESS  < Y£S> 
DEPRESS  <N0> 


*3  +<J 

>'n  s  f  4 


Uui  PPUbt*Af>:  irlbllM.lC 
TfcSItiK  E/1 5/bi  lb:ib:i9 


Lb  .Pli.tU  uu:  9-Ftd-ttK  lb:24:b9 
DOING  SYME'-I  lADS/PNVb  a 


-  rtui.  Tll.fc  SYSTEM  KcV  7.07  --U«L  d .  1  0  lA-MtJb-oP 
h'h'OliKAK  LLiOPiLElJ  L-bliHi  AILaS  KtVislui.I  0.0/ 


LALIOkAI  IOiM  SIAIUS 

**  OKlbi^AL  SYSTEK  CAL  APPLIED 
**  mEaS  Cal  APPLIED 
**  5 T I M  CAL  APPLIED 
NO  WF  STAI1DN  CAL  APPLIED 


tvAk.vIr'G,  Ib4t$p  vtbSM-t ;  ao 

t^SL‘P  ll  l/lbl  I  )/£►•“  A  Cr-AI'.  KbLSt  1ST  PcPlALE 
PEPlUu  =  0  Al-.r'L  11  DDE  s  0.00 

DEPkESS  <Y£b> 
uEPkESS  <IY0> 


IF  Yuu  i^lsF  1 1'  k  L  i  Y  iHib  1  E  S 1 
It-  run  ..ion  Tu  stop 


FaAcJ 

chonnz\  ft  IS1/ 


uui  pkOlhah.:  FHbbi.it 

TtbT ti> :  o/ib/Ei  ib:r?i:a 


ai-ruL.)  uim:  ab-0CF->*2  lu:io:«P 
ubi^G  b Y S T t i*i  UuS/PNVS  4 


-  KU'V  T  I  r- 1  SYSTt>i  r;c.V  7.17  — ubL  P  .  1  U  1  5- A Db-AE 
P*Ub*AF  Cl' Mr'  lLti‘  Ubil'b  rtiLAb  KtVlbiu-*:  t>  .  0  7 


LaLIdKATIUiv  blAlUb 

**  uPIGILaL  bYSTEM  CAL  APPLIED 
**  i*it a b  CAL  APPl  1  tD 
**  bfii'i  CAL  APPLIED 
UO  kF  b T A 1  I J w  CAL  APPL I tD 


F  1  >  E  0  PO.ntk  SuP^LItb  PASbtD  ALL  TtblS. 


UUT  PkOGKAt  :  t-PSST.lL  L*j  f'iLfci  ONI  li>-i)tC-»2  13:18:43 

TtSltu:  o/15/bi  lb:?c?:io  u i>  1  •  j G  srSTtr*  iaus/pnvs  4 

-  Klh  1  1  -e  bYSTt>  htv  7.0/  --DGL  d.lii  13-AUu-'>2 
V  K‘  u  b  K  A  i*i  CG>”iP  IlLi;  ucjli-t:  »\TlAS  hfctflsJui.I  6.0/ 


CALIBRATION  STATUS 

x*  0K1G1NAL  SYSltN  LAL  APPLltU 
**  .16  AS  CAL  APPLltD 
**  SI IM  LAu  APPLltD 
NO  Kt  STATION  CAL  APPLltD 

Lt AO  ntSISTANLt  =  2.69V 

PMll’W  A.-i'-Aj-Lc  r'lutrt  SbPPt.It-S  PASStO  ALL  TtblS 
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UUl  r*K  UtiK  A  I  HSol.iL 
ItSlti:  o/ 1 S/ss  1  b  :  3  i  :  t> 


Cl i ’h iLti>  ur,:  io-JAh-e3  ts:sr:*s 
US  1  :\iU  SYSlt.i  IaOS/PimVS  u 


“  Mju  [  I-.fc  S  Y  s  1 1  u  iJ  7,1)7  “-*L(bL  <;  •  1  U  13“  A  ui>“8c! 

P  f\  lJ  G  A  A  >i  t  C  O  Hi  r  I  L  C  L'  U  S  1  1  <  >■>  H  (L  As  K  t  \J  1  S  1  u  •  i  I  O  .  U  / 

L  A  l.  1  b  K  A  1  1  U  im  S  1  A  7  U  o 

**  OKlbl'VAL  i>  Y  5  1  L  M  CAL  APPLlfcD 
**  iit A S  CaL  APPL1LU 
**  SI  if.  CaL  APPLitU 
UO  WP  SI  AT  ION  CAL  APPLltO 


UlVfcW  Ai'bLt  bO.OOOOO  CUhPuJcL)  AUGLfc  90.00000 
JP  YCM  in  hi  f  u 

kuI'm'  A  ji/  C 1  li‘-Ut  utPkfcSS 

rtiUvfc  A  r..l  A  L  P  L  A  C  t  WlOuLYLK  OtPktSS 

tKKLiK  ii.  ktSULVhn  S  1  i-iJL  A  I  U"  SlLF"IcS7  Plm  A  i';  b  L  t  s  bU.uOO 


<YtS> 

<M7> 


uul  P  k  u  ij  k  a  > .  i  kSSI 
TtbTtP:  h / 1 5 / H  3 

“  KUr.  I  i  f-.t  b  Y  b  1  C.  ' 
r  r.  Uo  r\  A  i  Lu'  r'lLtU 


C 


.It;  tc  vlLtu  u.«:  1  o  » .1 A  .»•  b  3  b:37:32 

lSliMl**  Ubl''-u  bYblt'Y  I  ADb/PUVS  4 


a  t  V  /.n  7  --JbL  c’.iU  l3-Ai)b-o2 
i  ib  J  mi.-  ,vfLHo  .<t  V  1  .iluu  :  6.0/ 


m  l  I  D  6  A  T  1  U  ‘il  SFAlUb 

**  0  h  1 1>  1  N  A  L  SYSrt.i't  CAL  AHPLltU 
**  i’.LaS  CaL  A  PPL  III/ 

**  bflil  CAL  APPLIll) 

.XU  *P  5TAUUIX  CAL  APPLIED 


Af  SljLvt'V  b  1  :‘.(JL  A  I  jt-  HA  3b  LO  ALL  ItSIS 


UU  I  f'KObKAM  tvbbT.lt  Cfr-PlLtD  uri :  lL'-JAK-b3  8:37:32 

Ttbitu:  fc  /  i  b  /  h  5  15:ao:v  ubii-b  S  y  b  1 1 Tajs/PIwVS  « 

-  *  u  ■"  1  1  >-  t  b  V  b  f  t. '  I- i.  V  7.07  --iiiiL  d  .  1  (*  li-AUb“62 
r»Ui)«APi  Ll'-YlltU  (.oil  '.v  AlLAb  K  t  V  1  S  1  0  .(I  :  b.U7 


t  A  l_  1  ti  it  A  1  1  0  •(/  bTATUS 

**  OKlblNAL  SYSIEn  CAL  APPLItD 
★  *  f-cAb  CAL  A  P  P  L  1  fc  l> 

**  5 T  1  i"i  CAL  APPLItD 

imO  kf-  b  T  A  1  1 U  ^  CAL  APPLILU 


Kr  SuLVtr!  oj  iuLAIlK  PAbSr.L-  ALL  TCSTb 
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DU T  PkUUkah:  'J  1  i  I  S  1  .  J  C 
T  tSl tD :  o/ l b/ hi  i b:  ab: i 


L  >  >  *.  P  J  L  E  i  >  Uij:  9-Fth-hi  lb:p4J59 
USING  SYSTtt'i  T Al»S/PNVS  4 


”  i  I  1 ; :  h  a  >  S 1 1  "i  nc*  7.0  7  —  -  u  G  L  cl  .  1  0  li**AUft“bE 
P^iIbKAf".  Co  vkcu  iiSibn  a  I  L  A  b  KtVlblU'J:  b.07 


CALIUKAl  Jlim  STATUS 

**  u K 1 G 1  iM A L  SYSIt^  CAL  APPLIED 
**  i-itAS  CAl  APPLIED 
*  *  bllr-i  C  A  L  APPLIED 
NU  nF  ST  A  r lUK  CAL  APPLIED 


L 1 G  i  T I Z E  K  PaSSEu  a  L  l  TEbTs 


UUT  pkih-kak:  ppoisI.xL  CuupIlED  Ud:  2b-uCT -62  10:12:42 

TESTED:  6/1  5/83  1  S :  «  6  :  4  1  USlub  6  Y  S  I  E  m  TAUS/PDVS  a 

•  kU.i  1  I  m  E  S  Y  b  r  E  >.  P  c.  v .  7  .  U  7  -  -  i  <  b  L  2.10  13-AUb-82 
KK'Jtlt  A  M  C  U'f-iP  I  LC  D  oSil.'b  mTlACj  nttflSIOD:  6.07 


CALlbhATlO.Y  STATUS 

**  Orf  It  I N  AL  SYSTEM  CAl  APPLIED 
**  T'iEmS  CaL  APPLIED 

*  *  s  t  l  m  Cal  applied 

DU  aE  STATION  CAL  APPLIED 


»-k"(,mU  i'lA-lLt  PULSE  bttMLKAlUK  PASSED  ALL  TESTS 


UuT  PKUGkAi*i:  vbGbf.jC  Compiled  on:  13-JAO-63  6:52:i« 

TfcSTtu:  6/lb/»3  lbrbdldu  Ubl.'Jb  SYSIti'i  TAUS/PIMVS 

-  xui'f  l  lML  bYi-U--  I'r.V  7.0/  --UGL  2 .  1  0  13-AUO-62 
P n OGW «f*i  Cbi-.HlLfc.iJ  oblKb  AfLAS  KcVlbluivi:  b.07 


CALIBnaIIUn  oTaTus 

**  UKlGIuAL  bYSlth  CAL  APPLIED 
**  Ht A b  CAL  APPLIED 
**  bTIn  CaL  APPLltD 
NO  r<  F  S  T  A  l  I  Old  CAL  APPLIED 

TtST  OF  b2b  LINE  h  A  i  E  VIuEO  SYnC  SIGPaL 
Tkbl  uE  67b  LI. ME  vluEC  SYkC  SIGNAL 

Ttbl.  OF  CljrHObllE  VIDEO  WlnUUT  SInc  ^AVE 
fubl  uF  CCHt-L'bilt  VIDEO  .\I  Tm  ol-jfc 
Ttbl  -jF  CM'-cKA  bYuC  b  1 G  <\  A  L  b 
Ttbi  JF  Cvlutu  b ijM A L 


VlofcU  SibivAL  GE'MfcKATu-t  PASSED  ALL  lEbIS 
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uui  phuokak:  os ajap  .  il  c u h i l fc o  ou:  t*^-uCT-b<i  iu:  13:41 

Ttblto:  6/lS/oi  Iblhb'-iH  u*  l.vb  S  Y  b  T  E  i-.  7AUS/PIMVS  4 

-  kIjj  T I  f-it  SY&lc'i  '■  t  v  7.  (» 7  P.lU  li“*vuG«62 

H  KOI’ w  A  .'*1  LI'VkIlLo  Li  S  1  '-ib  AFlAS  KtVi5ll)i»:  6.07 


CALiDKAl  1  U  i*  S  F  A  T  U  S 

**  OKlC’lixAL  SYS  I E »*.  CAL  APPLIfc.0 
**  ilLAS  CAL  APPLltU 
**  bflfri  CaL  APPlIlD 
I4U  *F  STA'IIon  CAL  APPLltD 


0 b  A  F i l T  t*  pMbStl)  ALL  TESTS 


out  pKUbKAi-.:  uSAOAS.it  Cu-.plLtu  ii iv :  2b-uCl-t»^  10:14:6 

lhSltu:  h/15/oi  15:s7iii  OSliMb  SYSTEM  T  AUS/Pi*\/S  « 

-  r<  n  i  j  TJ"-,t  S  Y  5 1  L  '*>  Pi_V  7.u7  --buL  c  .  i  0  15-AUb-ttc! 

PkuukaP  Cl**.PlLtt.  Ubl'H,  A  1  L A b  •<£  V  J  SlOr.:  b.07 


CALIBRATION  STATUS 

**  UKloil-AL  SYSTEM  CAL  APPLItU 
**  w.  tAS  CAL  APPLltl) 

*  *  S  T  I  •“*  CAL  APPLlt'-l) 

mi  kH  STATION  CAL  APPLltO 


aakuii-.g,  uuias  i«tssAiit:  4o 


USA  S  h  U I  Tck  PASSlL'  ALL  T  E  b  1  S 
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jut  PKOtih ak :  uAfou-o.ir.  compiled  uim;  i?a-,vuv-c4d  9:6:«2 

1 1  S  l  fc  t- 1  s/lb/t3  1 b : 59  :  l  3  ubiivu  t>  r  S  f  E  i  o  lAL'S/PNVS  4 

-  kju  T  1  c.  cjYSTE"  Ktv  7.07  -”OUL.  H .  1 U  1  3“wUb**6^ 
krtUOKANi  Coi'PlLtu  ub  1WO  A(lA5  kL  V  1  o  Iui.  :  b.07 


C  A  t  I  b  ■<  m  T  1  U  u  STATUS 

**  OklblOAL  SYSTEM  CAL  APPLIED 
**  MtAS  CAL  A  PPL  1  tl) 

**  Slli-i  CAl  APPLltb 

NU  Kh  S  T A  I  lOivI  CAL  A P PL  1 1 L) 


uS«  kuCUS  PASStC  ALL  TEStb 


■ 


uuT  r-KUbK/1.^:  ^niLtu.JC  Cui-.HiLtu  uni  ab-uCT-s<;  io:io:5l 

IcSTlu:  * / 1 b/ oi  ib:c:ai  Ublub  SYSTt1-  IAOS/PNVS  4 

*■  k  L<  i  J  f  1  i>  t  6  Y  S  T  t  '\t.V  7.0  7  ““1/bL  r'.lO  li~MUb”ttP 
HkuI.KAI'i  LU  irlLtl1  Ublf  i>  aTlAo  *»  t  V  1  b  1  ON  ;  .  o.07 


C  A  L  1  0  *  A  I  1  u  N  STATUS 

**  OKlblwAL  S Y S  ( t i“i  LAL  ApPLltD 
**  pit  A  6  LAL  AHPLlfcU 
**  bTI'-l  CAL  APPLltO 
NO  rfh  STATION  CaL  APPLIhO 


i,'bA  p  n  1  b'ljKCt  HASSdU  ALL  IE-STs 
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u 1 1 T  PkOlma-.:  jviibF.it  C o i< ^ l L fc i )  u *<i:  cJM-vuv-riS  lc?:3b:50 

Ft  Situs  f'/lS/bi  USIuf,  bYSTtf-.  TADb/pwvS  4 

-  KLN  1  I  ■''it  SYS  f  L  >  ‘•c*/  7.07  — jDL  P.10  13-AUb-b2 

PnUfchAM  C0M"iLti>  OSii  u  AiL«)  KtVJMU'C  b.U7 


CalIokATIU^  bYftTUb 

**  UKlbi'^AL  SYSTEM  CAL  APPLIED 

**  ■» t A S  CAL  APPLIED 

*  *  oTiii  CAL  APPlIcU 

.JU  kP  a  l  A  1  1 O'*  CAL  APPLltD 

1<LU  RESIST  AivCt  =  t ,  b  *7 
IVI)  PASSfcl.  ALl.  ItblS. 


UbT  P*Ot>RAP:  OiliOl.r!.  IC 

Ttsitb:  b/15/bi 


Cu-.PiLtu  Uiv:  PS-JCI-6E  io:16:«i 
USivG  SYSTEM  T  ADb/PNVS  4 


-  KbiJ  TIml  SYhIt.'v'  Kcv  7.07  --i'OI  t!.lo  l.$-AbG“be; 
PhuGRAi'  Co'-PlLci  I'Pl'Ji-  *;TlaS  HtvISlU'i:  b.07 


C  A  L  I  d  K  A  T  I  b  i'i  S  I  A  T  U  S 

**  ORIGINAL  SYSTEM  CAL  APPLIED 
**  lit  AS  CAL  APPLltD 

**  sum  Cal  applied 
wu  RF  SI  AT  ION  CAL  APPLIED 


iSb  Ml  hulk  I'AaSEu  ALL  TESIS 


LiH-.r'TLtu  2b-0CI-tt£  10:ib:i8 

UbiivG  5  Y  S  1 1 1',  iaus/pnvs  a 


uul  .  Il 

ItbTtu:  e/ib/i'i 

-  iU:i:  T  1  ••  t  b  Y  T  r.  '•'<  kcV  7  .  u  7  --ubL  d.lu  li-AUt»-&2 
f)-'(ii»hAK  Lu^ulKu  a  I l a b  KtvlalUu:  b.o/ 


CALloWATiOi'J  STaIUS 

**  UK I G 1  w  A  L  SYSIEm  CAL  APPLIED 

**  |'ICA5  CAl  APPLltD 

**  STIM  CAL  APPLltD 

:Ju  KF  bTAIlOi-J  CAL  APPlIED 


uoC  F 1 L  T  t  k  KA^btJ  ALL  TtStb 


bill  ►'KUIjkAK  USbUbA.lC  Lb  iFiLEu  Uiv :  Eb-UL  f -tSd  1  0  I  1  7  S  S 

Ttbiri*:  o/ib/tti  ic:ic.:i5  us i r.b  systEn  tauS/Pi^vs  a 

•  <\  U 1  -  TA’b  c>  Y  S  1 1.  ••>  m:'1  7.1/7  ■•iiIjL  P  •  ]  0  lb*Aijt.j~oP 
P-  -MjKAM  Cl'-ir'lLtu  L-bJ-'io  All.AS  «  t  V'l  3  l'l"<  !  b  .  0  7 


C  A  L  I  rt  k  A  1  I  U  r«i  blAlbS 

**  uKIGIimAL  bYblfc*  UAL  APPLltb 

**  i  it  A  J>  CAu  APPLIED 

*  *  s r i ii  c a l  applied 

uij  kF  bTAUOi*  CAL  APPLltD 


L'bb  U  1 P  F  /P  1  l. T L P  PAbbtu  ALL  tLSIb 


UOl  KKUbNAK  bbbbbL.lL 
itblti;:  p  /  1  5/M  1 6 : 1  4 :  e?  1 


Ci"  KiLhi>  uw;  b-OtC-od  ii:^7:5 

ubli.b  b Y S T t i-i  lAub/PNVb  4 


Htu.  lii't  bYSTLi-  «rv  7  .  U  7  — bbL  2.1i<  li-AUb-bP 
Pi«Ooha,.i  Liir.PlLL.J  ubif.b  MlLtb  ftcviSUi.j;  b .  (j  7 


CALIBkaTIIji,  blAlUS 

**  Ok  lb  1  UAL  bYSlE.'i  LAL  APPLIED 
**  i-.tAb  CAL  APPLIED 
**  oil,-)  LAL  APPlIEu 
NL  n  F  S 1  A  1  ]  u  iM  CAL  APPLItU 


l.'bb  L  A  >"P  PAbbc'u  ALL  TEblb 


\ 
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0  U  T  HKObKfti'i!  1 1 C.  u  C  b  .  i  ( 
T  t  s  i  to :  t/  1 5  /  <3  i  ic:i 

~  *tLhj  i  i p  f  aysrc»i  hi. v 
H'uh-.mmM  Lil'iHlLt"  L  t  i  '  1 


C  A  L 


C I  IJ I L.  t  u  UN :  ?b-ijCI-5c?  1  o  :  1  7  :  5fa 
: 1  uSiwG  brsit-i  i Ai'S/PoivS  a 

7.o/  -  - 1  •  t»  L  r.lo 
A  f  L.  A  b  >'  L  V  J  o  1 1 1  .  :  b  .  0  7 


I  b  *  a  1  1  u  i*  b  I  A  I  u  S 

**  ORIGINAL  S  V  b  1  t  Ui  cal  APPLIED 

**  -,C.Ab  CAL  AHFLitO 
**  b  I  li«.  CAl  APPLitU 
imO  AF  STATIuim  CaL  APPLIfcb 


u  L  bnijlltp  H/tj,  :,tij  Mt_C  TLSIb 


U  U  f  P  it  U  b  K  A  :  : 

l  ta  Ti.ii :  o  /  i 

“  •'  L  "i  1  1 1"  t  i 

C t j r- 1 » 


i.'L 

bt  Vt’-L  t  H  I'  I.  i. 


; - C a i'  ik.il  cs-.PiLti-  ji'.;  dn-  vuv-ni  s:5o:47 

b/oi  lir:ib:c'M  ub  1  l.ij  ^  Y  S  T  t  .•>  \  APS/PuVS  4 

i>c\/  7.0/  --PDL  t’.lu  li-AUb-b? 
lU.ii  t'Ji'i'.'  AII.mJ  KfcVlfilUw!  b  .  0  / 


C  A  L  I  L>  k  A  I  I  II  i<  ST  A  1  US 

**  0«]t>lNAL  SYSTfci'i  CaL  APPLIED 
**  .-.cas  cal  applIcD 
**  SUM  LAL  APPLIED 
uu  hF  STAllUiv  CAL  APPLIED 


'■  1  n  ><  i  *>  P  /■  S  S  L  i '  A 1.  L  TESTS 
,  L  i  Lt  .'Dt.s  EXiSi:  JCDCL.IC 
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UiJf  PkOUA 
T  t  S  T  c  i»  J 

*  o  i .  Tjiv 
^  K  1 1  t  K  A  N  C 


? a f-  ;  jCDCTL.lt  Ltji-iK’iL tu  u.m:  6-utC-««f  13:43:24 

t/ib/si  lt:2s»:t  usii.G  SYSitH  Taus/pivivs  4 

it  b  Y  r>  I  (.  ■>  vr  v  7.0  7  --I'LL  2.  10  13~AUG“d2 
ii-T  iLCJ  Ubi  JU  ATLAS  KtVlbll'M  b.Of 


CalIDPATJui.  STATUS 

**  uKlblNAL  SYSTEM  CAL  APPLIED 
**  ^  E  A  S  CAl  APPLIED 
**  S  I  I  ivi  CAL  APPLIED 
!VU  tF  STATIC!'.  CaL  APPLIED 


Jt  ]  •■<!  T  t.  a  i»  A  L  L«-ir  rASoLU  ALL  ThSIS 


uuf  p^uGkam:  .ill  x  gO  .  JC  Coi-HlLtu  un:  b-DtC-b2  I3:44:bb 

rt&lKl1:  b / 1 b/ tt  3  lb:33:b  USliMu  SYS  ltd  1AUS/PI\.VS  4 

-  Him  11».L  SYilt.s  ilcV  7.0/  "-Obi  d .  1 0  13-MUL-62 
h  itUU(.H.>'i  CuA'PIlE-J  1:5  l.d)  A  1  L  A  G  k£\/JoUI'(;  6.U7 


CALIUkaTIuh  STATUS 

**  UK  i  tj  I  I'j  A  L  S  YS  Tfci-l  LAL  APPLIED 
**  me  A  S  CAL  APPLIED 
**  ST IM  CAL  APPLIED 
wu  K (■  STATION  CAL  APPLIED 


L’C  LX  SUL)  vct/l  AWUE  V  PASStD  ALL  TESTS 
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UL1  PPUP 
7  Eh 7  E  •)  I 

-  K  U  t  J  T  J 
H  K  U  G  K  A I  ; 


IiAm  uCh  ulus  .  1C  C  i » ■  i  h  I  l  t 1 )  fti«:  ^a-vOV-ha  tt:b9:i7 

>3/l5/«i  SrbitM  JADS/Pnvs  4 

lit.  iUli  C!-:  Ml  \l  1.0/  d  .  ]  U  13-AUL>-ea 

C1-"^  Il.tu  biii'o  ATLa5  i'li/ISIuh:  b.O/ 


CALlttKAt  iUI'i  STATUS 

**  ukIGIhal  SVilti'  LAL  APPLIED 

**  he  as  Cal  applIeu 
*  *  S  T  1  m  Cal  a  p  P  l  I  e  u 
Ijc  r.F  SIATIOai  CaL  APPLitD 


ijC  EuCub  PAShtU  hLL  TESTS 


C'li'-PiLtu  u*w :  ab-uci-ad  lo:i<*:S2 
Ijblrib  SYSTEM  TADS/PiMVS  4 


UOT  HkOIiK  A  IS  i  L'C  \i  Ah  P  ,  J  L. 

TtsiLi*:  e/15/ai 

-  hi;,  1  1  -,r  bYbiti'1  Hr.v  7.0/  ““ubL  e.10  15-AUb-oe; 
Pkuiiki«.'i  Lbi-iPlLtJ  LibluC  a  J  l  A ,“)  t  V  I  b  1  l*N  :  b  .  0  7 


C  a  L  I  b  *  A  T  )  U  t«  S  T  A  1  u  S 

**  UKlbl»vAL  SYSTti-1  CAL  APPLIED 

**  cAS  CAL  APPLItb 

**  Slli'*  CaL  APPLltb 

■Vl.l  K  P  S  1  A  1  I  C  N  CAL  APPLltL) 


I’C  \/Ai<I»cLt  h  I L  I  t :/  PASbcU  aLL  I  Lb  IS 


UUT  PkUun  Ah  :  f-  X  T  -<  h 

rtsrfch:  o/ib/ai  i 

-  NUU  T  ii  >c  SYS  1 1‘  i 
PrVuuKrthl  CUHplLLU  u 


t 


'.lL  Cur-iPiLhu  uim  :  2b-UC  I  -tt2  10:20:15 

USl.Mi  SYSTtP.  FADS/PHVS  a 


>■;  c  \l  7.0/  **i)oL  P  .  1  0  li-Auu-a2 
bl:»L-  A  II. As  Kti/lSlU  -i;  to,  0  7 


A  L  1  b  k  A  1  I  0  U  STATUS 

**  UkKjIivAl  SYSIthl  LAL  APPLIED 
**  hit  A  S  CAL  APPLItU 
**  Si  i'-i  CAL  APPLItU 
nU  KP  STAllU.M  CAL  APPLItU 
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">2^:ia:*2  23^ 


l)t.i  1  pKUt.M.U:  LALCbT.lt 
ltbltu:  e/l7/«b  10 : 36 : 15 


CuKPiLtb  m\) :  iu-jAh(-o3  6:89:59 
USIkG  SYSTEM  TAuS/PNVS  4 


-  Miivi  fic-t  SYEltK  M-V  7.07  — i;i,L  8.10  13-AUb-tte? 
He  u  b  k  A  M  Cue'flLti)  i.Slr.i-  AlLAb  kbVlbluii:  6.0  7 


LALlbkAllUi^  S1ATUS 

**  U H I Ij  1  i<i A L  bYbTti-i  CAL  APPLIED 
**  i”t A S  CAL  APPLIED 
**  ST  IK  CAL  A  PPL  1 tD 
iv.0  kf  S  I  AT  1  u N  CAL  APPLIED 


Ttbl  CUf'PLr.  It  -  CALCULAl  t  CUMHANU  SE  I  UK 


4-«  n"*r  1 

Al  P  r-5-f 

%-n-% 3  ;  //:/sr  fim 
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ut'f  PMJbKAMS  l-LLM-S.  J  L  CUi-.HlLtb  OM:  2b-UCT-ba  lu:7:53 

ThoTtu:  A  /  1  7  /  0  S  lo:t(h:<db  UblivG  SYSYtN  YADS/PNVS  a 

-  h  U  u  r  1  y.  t  b  Y  b  T  c  KcV  7.0/  -  -  U  o  L  d  .  10  li-AUG-tt2 
PnUbt\Aii  Cur-PlLtO  >>Sli''b  A’iLAS  KLVJblO'JI  6.07 


CALIbKAflONi  S  T  A  T  U  b 

**  UKlbllMAL  SYSItl-i  CAL  A  PPL  1  tl) 
**  k£Ab  CAL  APPLltO 
**  bTIP  CAL  APPLltO 
i,0  HP  STAY  1 U 0  CAL  APPLitD 


PAHALLC.L  oUS  PASStO  ALL  TfcSYS 


u li T  fkuokam:  ^^K 
TtblEu:  e/17/03 

-  Kin*  Tii:L  SYS'lti' 
PkuokaF  Cl'MPlLtU 


KLl)  PESlbT ANCE 


b/.H  CdmhILEU  Uim:  S-UEC-H2  17:36:34 

in: Me: 33  lib  I  Mi  SYSftH  TADS/PNVS  4 

ncV.  7.J/  — D  uL  tf.10  13-AU0-S2 
L'bi'i'  AILAS  Atvlclul*:  b  .  0  7 


ALloKA  I  10i\»  bTATUb 

**  uKICInAL  SYSrtn  CAL  APPLIED 
**  ME  A  b  CAL  APPLIED 
**  b T  1 1*.  CAL  APPLIED 
MU  KF  STATION  CAL  APPLIED 


3.04 


math  IX  o «.  J.  T  0  h  P  A  b  b  t  D  ALL  i  E  S  T  S 


UUI  HtvOui auo1.1i,  Lur-.HlLtu  ui'. :  7-0tL-oe!  10:52tbS 


T  t  S  T  P  1  >  3  r  /  1  7  /  b  i 

l  (•  :  i>  1  : 

lcr 

U  b  I  i  \.  G 

b Y  b  rtA  1  Aub/Hi'JVS 

-  hi  IV  T  I  .L  b  Y  b  f  t 

I'  £  Yr  7 

.  u  /  --1-UL  c-  .  1  0 

1 3-AUG- 

b<? 

p  l<  1  •  l-  h  A L  bl  l  J  Lt.  L. 

I  .  b  i  1  .b 

ATLAS  etYJoION! 

b .  0  7 

L 

M  L  I 

b  h  A  1  i  U  :<! 

b  1  A 

T  U  S 

**  UKlGIuAL  SYSlE.v,  LAL  A  H  H  L  1  fc. L* 

**  ttAb  Cal  APPLltU 

**  bTIi-  CaL  Af-'HLltu 

i.J  Kh  STAllUiV  CAL  APPLltD 


h/c  Lo.'Vr.  nlLr;  K  A  b  b  t  U  ALL  TtSTb 


•Hi  blbllal.JC  Cu'^PlLfcO  Ui.I  V-Ffco-tfi  16:«^:b9 

i  c.  S  i  L  •»  J  t/n/6<  1  <>  :  bt>  :  1  1  Ublbb  iiYSlfch  IAUS/PKVS  4 

-  Mr.  I  I  t  bYblLi-i  Ml  7.0/  --ubL  d  .  1  0  li-A'Jb -fce! 

P  A  Ul-i  *■'  Af‘.  Cl.‘i- r' 1  L  fc  b  t.bli  b  A  I  L  A  b  Ft  \«  1  o  i  b!\i  I  t>  .  U  7 


CALJbPAIlUm  5  T  A  1  U  b 

*  *  o  a  1  o  i  K  A  L  S  Y  b  1 1 M  CAL  A  P  P  L  1 1 U 
**  K- 1 A  b  CaL  APPLItl) 

**  STlf-i  CAL  A  PPL  1  tu 

imU  kF  S  I  A  T  i  CJN  CAL  APPLitl) 


U  i  b  I  1  1  Z  t  P  KAobCL  a  L  L  Itblb 


u  u  I  r  ui-. »- 1« "  :  P  P  o  b  I  .  1 C 

I  h  b  1 1 1  :  c  /  l  1  /  a  5  1  <• :  b'l :  i  a 


LiuKiLtiL'  uw:  (ib-uci-oc?  io:i0:4« 
Ubi-Mli  bYS'ltM  lAOS/P"tVS  4 


-  tv  u  t  *  I  J  i-i  t_  bYMLi!  l>c.V  7.u/  — LHjL  c  .  1 l>  li-AUb-oP 
Hu  l  UK'  At''  C 1  iMC  1  L  t 1 1  ubi1'.  o  A  1  I.  A  5  0.0/ 


CALlbHA  l  1  U  i\i  STATUS 

**  UAlbJivAL  b  Y  b  1 1  |Vi  LAL  APPL1CD 

**  'U  AS  CAL  APPLItU 

**  bTlfi  Cal  a> p  l  1 1  u 

t'l  U  K-f:  blAllUK  LAL  APPLitD 


P  1  X 1 1  >  PUAth  S  L  P  P  L  J  t  S  P  A  S  S  t  L’  ALL  ltblb. 
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/'AD-A13.4  296  E/0  <ELECTROOOPTICAL 

TEMPERATURE  TEST(U) 
FL  A  PAPKE  SEP  83  0 

UNCLASSIFIED 

>  AUGMENTATION  ENVIRONMENTAL 

MARTIN  MARIETTA  AEROSPACE  ORLANDO 
R-17385  DAAK50-82-G-0002 

F/G  20/6 

2/3 

NL 

f 

i 

1 

j 

1  1 

■ 

fek... 

i 

■ 

A 

uUT  PPObhAP.:  PPSST.AC 

tested:  6/il/bi  n:o:3u 


L\»i-*-jLtu  Dim:  iu-ut.C-62  13Jlb:«3 
U S 1  iM U  SYSTEM  TAIJS/PNVS  4 


-  Kill. 
P  M  U  I ,  f 


LEAD 


I  1 M  c.  oYbTti-t  Kt  V  7  .  L  7  « « I  •  ia  L  d.lO  13“>iUb~e2 
An  COMPILED  LSI  iv  l-  ATLAS  R  C  V  1  a  luiM  :  b.07 


CALlbKAl  i  U  in  STATUS 

**  UKlbilvAL  SYSTEM  CAL  APPLIED 
**  ME AS  CAL  APPLIED 
**  S  T  1 1"‘  CAL  APPLIED 
mil  RF  STATIUin  CAL  APPLIED 

RESIST  A iv CE  =  3.0SS 

PhObRAKMAPLt  PU.-.EK  SUPPLIES.  PASSEu  ALL  TESTS 


OUT  PKOGk  A.<) :  kSSl.lC  CON.PRtD  On:  10-JAM-Hi  b:37J32 

TESTED:  C/17/K3  llJt'IMtj  USING  SYSTEM  TADS/PNVS  4 

-  KUO  TIME  SYSTEM  kEV  7 . c  7  --DGL  2.  It  14-AOG-S2 
PKUGKAm  LUMHlLtD  Ubi'-t  oiLA.S  KtlifclOu:  b.\j7 


CALlbkAl  Iuo  STATUS 

**  UklOlOAL  SYS1EM  CAL  APPLIED 
**  V>E  AS  CAL  APPLIED 
ST  IP.  CAL  APPLIED 
OU  kF  STATION  CAL  APPLIED 


rttbULVEk  Si'  DLATuk  PAbStD  ALL  TtSIS 


UUT  PKUbhAM:  HPt.Tbl.IL 
TESTED:  6/17/bi  11:13:^4 


COwPlLku  DM  ib-uCT-S2  10:  12:p2 
USING  SYSTEM  TAUS/PNVS  <1 


•  Kt'N  riT.c  bYbTt*!  KtV  7.u7  --MbL  P.IO  lj-AUb"ttc! 
PKUbKAM  COlvPiLtD  L'SINb  ATLAb  KfcVlSibi'J!  b.  0/ 


CALIbkATIUw  STATUS 

**  OKlblNAL  SYSTEM  CAL  APPLIED 
**  MtAS  LaL  ApPLItD 
**  ST 1M  CAL  APPLIED 
ImU  PF  STATION  CAL  APPLIED 


rkuOP AmnAttLE  PULSE  GENEPATOK  PASSED  ALL  TESTS 


UUT  HkOuKAM:  Vbi.5t.lC  CuHPlLED  On:  li-JAN-83  6:52:14 

TESTED:  o/17/63  11116:30  USING  SYSTEM  TAUS/PNVS  4 

-  KUN  llt-.t  S  Y  S  T  E  <*'  KtV  /.  07  --Ubl  2.10  I3-AUG-62 
PPUGwAh  LUMFlLtU  Cbl.-O  aTLAS  KEVlblt'N:  6.07 


CALIbKATIUN  5  T  A  I  U  b 

**  ORIGINAL  SYSTEM  CAL  APPLIED 
**  *tAS  CAL  APPLIED 
**  STIM  tAL  APPLIED 
NO  h'F  STATION  CAL  APPLIED 

TEST  OF  525  LINE  KAtt  VluEU  SYNC  SlbNAL 
TEST  UF  675  LINE  KATE  VIDtU  SYNC  SIGNAL 
TEST  UF.  COMPOSITE  VlUtO  .\11hudT  SlNt  NAVE 
1 E  5 1  GF  CbfiPuSi  T  E  VIDEO  ftjln  SINE  NAVE 
I  ESI  uF  CAWtKA  SYisC  SIGNALS 
INVENTED  C  A ''it  Pa  SYi'.L  tlHwb  EKPuk. 

-CKUSS  =  557.6  +LPuSS  =  634.5 
-CKUSS  =  12S7.5  '♦CkDSS  =  146G.6 
-CNCSS  =  0.0  +CWuSS  =  0.0 
CANtKA  SYNC  SIGNAL  TIMING  IN  EkKUP. 

+CKOSS  =  556.6  -LPUSS  =  635.5 
♦CkUSS  =  12<*6.5  -CKUSS  =  1470.6 
♦CKUSS  =  0.0  -LitliSS  =  0.0 
TEST  uF  CvIlEC  SIGNAL 


VIDEO  SIGNAL  GEwEKATOk  FAILED  2  TESTCb) 


UUl  PPUbPA*:  VSbbl.lC 
TESTED:  e/17/84  11:21:4V 


CumkIlEU  un:  13-JAN-e3  o:52:i4 
USlNb  SYSTEM  TADS/PNVS  <1 


-  KUN  TIKE  SVSTLn  kcV  /  .  0  7  — UbL  2.10  13-AUS-82 
PRObkAM  CUMklLcD  U  8  i  ,v  b  ATLAS  KEVlSlUNi  6.07 


CALlbKATluu  STATUS 

**  UKlblNAL  SYSTEM  CAL  APPLIED 
**  i'iEAS  CAL  APPLIED  \ 

**  SI 1.4  CAL  APPLIED 
no  kF  STATIdiN  CAL  APPLItD 

TEST  UF  525  LINE  KATE  VIDEO  SYNC  SIGNAL 
TEST  OF  875  LINE  n  A 1 E  VluEU  SYNC  SIGNAL 
1  ESI  OF  C  UNPUS  I TE  ViDEn  NlThOOT  SINE  NAVE 
TEST  UF  CbNPuSlTE  VIDEO  V- 1 T  H  SINE  ft  A  V  t 
TEST  uF  C  A  l*i  t  N  A  SY.vC  SIGNALS 
I  WVtP  I  tu  CAkENA  bY;»C  Tli'.IivG  EkKUK  . 

-CrtOSS  =  558. 5  +CPUSS  =  e>35.4 
-CKUSS  a  12V8.5  t-ChUSS  =  1470.5 
-CWOSS  =  G.o  ♦CK’USS  =  0.0 

c a  1*: t k a  sync  signal  Timing  in  ekkok. 

♦CKUSS  =  558.5  -CPUSS  =  645.5 
♦CrfOSS  =  1298.4  -CKUSS  =  1470.5 
+  C  W  U  S  S  =  0.0  “CkuSs  -  0.0 
TEST  UF  CVIuEu  SIGNAL 


VIDEO  SIGNAL  b  E  W  E  8  A  I C  k  FAILED  2  TESTIS). 


uui  pkui-kam:  asoUAF.it 
TESTED*  b/l7/«i  ll:2fc:<*b 


CUKPILtD  dim:  2S-UCT-S2  10: 13:41 
USING  SYSTEM  lAUS/PNVS  4 


-  RUN  Tlf-’t  SVSlti**  kcV  7 .  U  V  --IGL  <L .  1 U  li”AUb*,tJcf 
PRUGRaM  CunPILEL  uSlub  ATLAS  pEVISIun:  b.07 


LALlbRAT  lUl'J  S  l  A  T  U  S 

**  ORIGINAL  SYSTEM  CAL  APPLIED 
**  mEAS  cal  applied 
**  si im  Cal  applied 

NO  KP  ST  A  T I  UK  CAL  APPLItD 


WARNING*  lOAfat  PEsS«GtJ  4u 


USA  FILTER  RASStO  ALL  TESTS 


UUT  program:  USAUAS.JL 
TfcSItu:  6/  17/bi 


tUfPlLtL.  u.j:  c?b-OC  1  mb£  lo:i4J6 
U  i>  I  *b  SYST£>  TAUS/PNVS  4 


•  RLiu  T  I  ''<t  bYSlfc'.  KcV  7  .  0  /  --ObL  £  •  1  U  1  i»nui>*0t! 
pKUbKA*  CLl'.PlLtb  Libi'Mb  aTLAS  KtvlbiU*:  b.07 


CALlbKAIlUN  51A1US 

**  UK  1 6 INAL  SYSTtM  LAL  APPLIfcU 
**  hfcAb  CAL  APPLltl) 

**  SI  In  CAL  APPLltl; 

NU  KF  STATIuM  CAL  APPLIfcU 


^AKNilViGr  IU46o  f'ltSSAbfc  I  40 


USA  SriUTltK  PASSti;  ALL  TfcSTS 


UUl  PHObNAMI  UAtuUb.iC  COMPILED  UUJ  24-lvUV-tt2  9!b:a2 

TESTtUS  6/l7/6i  li:2s:b/  USILb  SYSTtl**  TAUS/PwVS  4 

”  KUN  TIHfr.  btbltw  KtV  7.07  —  •0*jL  2.10  l3“ftUb*to2 
PNUbKAM  LuKPILtD  UMixl.  aTLAS  KEVISlOn!  6.0/ 


CALIOkAT  ION  STATUS 

**  uRlblNAL  SYSTEM  CAL  APPLIED 
**  ME A S  CAL  APPLIED 
**  S T  H *  CAL  APPLIED 
IMU  PF  STATION  CAL  APPLIED 


ubA  rOLUS  PASSED  ALL  TtSTS 


UU1  PKOcka-i:  pKILtD.lt 

tested:  p/17/65 


CDf-iPILED  bn:  2b-UCT-H2  lOSlflSbl 
USIimG  SYSTEM  1ADS/PNVS  a 


-  KUW  Tli'.c  SYSTct-  Pc  V  7.07  --UbL  P.lO  15-AUb-tte! 
PrtObkAf-  COMP  I  LfcU  LSI  wt»  AlLAS  KEVlSlUWI  6.07 


CALIBkaT  J  UiM  SlATUS 

**  OklblNAL  SYSIEM  CAL  APPLIED 
**  ME AS  CAL  APPLIED 
**  S I  IK  CAL  APPLIED 
NO  kf  STATION  CAL  APPLIED 


ai^BIE^T  TtKP  5  17.00  Pi-T  T  t  i»ip  s  17.00 
KcPLACt  Pi- T  CbbLtK  OK  Hm  J  CUbLEK  CONTRULLtk 


UUT  FkUbRAN*:  (-t.lLcb.lL  CO.lt- iLtL'  U  tv :  2S-UL1-62  lOUfllSl 

TtSTtu:  a/ll/t 43  1  1  :  "S 1  :  3  7  DSliMli  SYSTEM  TADS/PiJVS  « 

-  Puw  T  1  t-t  SYSltl-  Ktv  7  . vj 7  — bGL  «f  .  1  0  1 3-AUb-o2 
t'KUiihAM  CuMtiLtU  uSiM.  aFLao  KtVlsioW:  b.u7 


CALlbkAlIUlM  STATUS 

**  UklGlNAL  SYS1EH  CAL  APPLIED 
**  Mt AS  CAL  APPLIED 
**  SI  I  Pi  CAL  APPLItD 
PiU  RF  STAlJblM  CAL  APPLItD 


AMilEuT  ltMP  =  lb.S;  HI  TEMP  =  lb.S7 
Kc.PL  AC  t  Pi-.  I  ClULtK  UK  P.-iT  COOLER  LOft  T  KULLLP 


CUKPitED  UIMI  24-NUV-62  12:38:50 
Ubl^ti  SYSTEM  TADS/PNVS  4 


(JUT  program:  1VUSI.1C 
TESTED:  d/17/83  11:38:3 

*  PUI  T 1  f’i t  SYSTEM  kEV  7.l>7  -»L>GL  2.10  li-AUb-82 
PROGRAM  CUMPILEU  USING  ATLAS  kEvISIun:  6.07 


CALIBRATION  STATUS 

**  ORIGINAL  SYSTEM  CAL  APPLIED 
**  ME A S  CAL  APPLIEO 
**  SUM  CAL  APPLIED 
NU  RF  STATION  CAL  APPLIED 


KLD  RESISTANCE  =  3.04 

IVU  PASSED  ALL  TESTS. 


UuT  HkOGKAk:  bSbia-F.lL 
Itsftu:  c/17/ttb  n:ai:4W 


lu^hxleu  uk:  Eb-uci-tt2  io:  ie>:  ia 
OoH'-b  SYSlti-  TAbS/PnVS  4 


-  KU.j  llwt  S.YSTte  MiV  7.i>7  — DbL  2.10  li-AUb-Od 
FKObNAM  CbH^lLfc'*  USlNb  A  T  L  A  6  KtvJSIUu:  6.07 


CALlbhAFlUivi  STATUS 

**  okiOIwaL  SYSTti-i  CAL  APPLIEO 
**  f-.EAS  CAL  APPLItL) 

**  S 1 iM  CAL  APPLItD 

i\i(j  kF  SfATIU"!  CAL  APPLItL, 


U S G  FILItn  P  *  5  S  t  b  ALL  TESTS 
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OuT  HhUGKAr'J  OSbUbi  .10 
TtSTtu:  t,  /  l  7  / 1  i  l )  :  it  u  :  i 1 


compiled  on:  Pb-uci-aa  l u :  i b : a i 
LbiuG  S  Y  S 1  c.i'i  IaOS/PnvS  a 


-  Ilrtfc  I  tV  7.U  1  — iA*L  it.  lb  l3-AUb-b«» 

PKUOKAN  COMPILED  USING  A  T  L  h  b  KEv/lblUu:  b  .  0  / 


CALIbkAl  ION  STATUS 

**  uRIbliMAL  SYSTfcM  LAL  APPLIED 
**  i*i t A S  CAL  APPLItU 
**  ST  Jt*:  CAL  APPLIED 
ivO  PR  STATION  CAL  APPLIED 


USG  MiPKUh  PASSED  ALL  TESTS 
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uui  hnUdwa-’:  .  SbJbA.lt.  Cij.sP lLt u  u im  :  2b-uCT-o2  i  u :  1 7  ; 5 

TESTtu:  o/W/«J3  li:«4<*:44  USI.jG  SYSTEM  lAUS/PiWS  4 

-  «UN  T I -it  brslh'i  KtV  /.Of  — DOL  e.lU  lS-AUb-ttP 
PnUokApi  C U i‘t K  1 L t L'  ATLAS  OEvlSlUi'i:  b.U7 


C  A  L  I  b  K  A  I  10  iv  STATUS 

**  UKIb.  AL  SYSIEM  CAL  APPLIED 
**  ME  A  s  CAL  APPLIEU 
**  ST  I M  CAL  APPLIEU 
NO  RF  STATION  CAL  APPLIED 


USG  UlKP/ULTtK  PASStO  ALL  IES1S 
StVF.Afc  tAriOP*  FILE  ul't S  >41*1  EXISTS  uAOUbL.lC 


ulrl  I'bbUHL.lC  C L1  t'i P I L 1 1>  iiij:  b-UEC-tt2  13:27:5 

TLSTti-:  c/17/«5  l»:**b:23  UoinG  SYb1t>  lAOS/PNVS  4 

-  HUn  1i.-l  bYbTtrt  kt  V  7.0/  — oGI.  2.10  li-AUG-52 
HhUbPAN  Cl'MPlutu  ubHui  AILAS  KtVlblUiM:  b.07 


CALlbkAllOi^  STATUS 

**  (»KIG1NAL  SYSTEM  CAL  APPLIED 
**  MtAS  CAL  APPLIED 
**  ST  1M  CAL  APPLlfcL) 

NU  HP  STATION  CAL  APPLltD 


USG  LAMP  PASSED  ALL  JESTS 


(JUT  PRUbWAH:  v*Ct*Cy.JC 
TESTED:  o/17/ci  112  ft*,  ;  1  / 


Cuiv'p ilEij  uu:  2b-ucT-«2  lo:i7:56 
Uoiub  system  r a u s / p im v s  a 


-  kmim  T 1  Mt  SYSTEM  REV  7.07  -  -  L'  L  2.10  li-AUb-S2 
PkuUKAN  CcE.PlLfcu  IbiMi  ATLAS  KLYlMuf  :  fe.07 


CALlbKATIUN  STATUS 

**  GKIGINAL  SYSTEM  CAL  APPLIED 
**  ME  AS  LAL  APPLIED 
**  ST1M  CAL  ApPLltD 
ImU  RE  STATION  CAL  APPLIED 


DC  SHUTTER  PAsstU  ALL  TESTS 


UUT  PWUGkam:  DC AK I k  .  I C  i-iH  .PiLtu  uw:  24-NUV-62  B:bo:«7 

lESIhli  6/17/63  linialbo  UblDli  SYSTEM  TADS/PNVS  4 

-  KDN  Tint  SYSTt.-i  htv  7.0/  --L'uL  e! .  1 0  13-ADG-62 
PKUUKAM  CuPpIlEL  Cblliti  A  !  L  A  $  K  t  V  1  b  lO-'J  :  6.07 


C  A  L  I  b  *  A  T  1  0  h  STATUS 

**  okigikal  system  cal  applied 

**  i*it A S  LAL  APPLIED 
**  STiK  CAL  APPLIED 
wO  Ph  STATION  CAL  APPLIED 


DC  A  PlHPUK  PaSSEl)  ALL  TtbTb 


UUf  PKOGkan:  uCuCTL.ll.  COMPILED  Un:  b-DEC-S2  13:43:^4 

ltbTtu:  L/1//6S  12:1 :2a  USING  SYSTEM  TADS/PNVS  4 

-  KUN  TlMt  SYMtM  Ktl  7.0/  --UGL  2.1U  13-AUU-S2 
PNUUKAM  CuMPlLfcu  USlHU  ATLAS  *EVl5lUi\;:  b.07 


C  A  L  1  t>  K  A  T  1  U  iJ  STATUS 

**  UK INI  UAL  SYSTEM  CAL  APPLIED 
**  N< t  AS  CAL  APPLIED 
**  ST  1 M  CAL  APPLIED 
NO  KP  SFATiUU  CAL  APPLIED 


uc  i kteknal  Lapp  passed  all  tests 


UUT  PkUoKAMI  DCt  a 'H  .  It. 
TfcSIEo:  P/17/S4  idi 5:5^ 


COMPILED  UN:  b-OLC-«£  I3:4«sb6 
USING  SYSIEn  TAUS/PNVS  4 


-  KUO  T  iMt  SYSUm  KtV  7  ,  (» 7  --UbL  d .  1  0  1  A-AUG-BP 
PkUGhAM  COMPILED  "Sii.u  ATLAS  kEvISU'N:  b.O  t 


CALlbkA  f  ION.  STATUS 

**  UklGINAL  SYSlEM  CAL  APPLIED 
**  ME A S  CAL  APPLIED 
**  SI lM  CAL  APPLIED 
NO  h'F  STATIUS  CAL  APPLIED 


UC  t%  SUUPCE/T AkGET  PASSED  ALL  TtSTS 


out  program  ro'utus. 

T  tol  c.0  :  */17/«i  lellri 

~  KLii  I  I  ME  ht  V 

t'KtuuAi‘1  CUOfiLtl/  bMr< 


CAL 


JL  COMPILED  On:  2<4-NOV-dp  6:54*17 

:iu  using  system  iaus/Pnvs  a 

/.O/  --DUL  a. 10  lS-AUb-ttd 
b  A  f  L  A  S  Ktvloj  (JU*  fa.u/ 


I  tt  R  A  T  1  U  N  S  1  A  T  U  S 
**  ORIGINAL  SYSTEM  CAL  APPLIED 
*+  itEAS  CAL  applied 
**  ST1M  CAL  APPLIED 
NU  RF  STATION  CAL  APPLIED 


UC  F ULUS  PASSED  ALL  TESTS 


UUT  PkUbkAM:  -n(Lt').lL  CUi-PlLtU  UUS  2b-UCT-e2  10114:51 

I  tbl  £|| :  i./17/OS  12:bs:A0  USliW  SYSTEM  lAUS/PNVS  « 

•  KLifj  T  lkc  SYfcTtik  t>tV  7,o7  ***ubL  t .  1 0  13~AUv>-b2 
PhObKAki  Cu^PlLtU  uSJub  A  I  L  A  S  Kt^lSiilw:  o.u7 


CALlbKATlON  STATUS 

**  UMGiUAL  SYSTEM  CAL  APPLIED 
**  ktAS  CAL  APPLltU 
**  ST 1M  CAL  APPLltU 
IMO  KF  STATION  CAL  APPLltU 


Akblti  I  TtKP  =  l?.rto  Pi-*T  lti‘iP  =  17, SO 
KtPLAC'.t  Pt.T  CluLtk  uk  kmT  COULtW  CUNTkULLEK 


UUf  PrtUfaKAi-  :  ULVA,iF.lL 
TtST  t\DS  o/17/tti  1 3: 33:s^ 


CUi-'HlLtu  un:  2b-uCT-tt2  10:  19:52 
USIOG  SYSTEM  TAUS/P'JVS  4 


-  kli.i  TInE  SYblt.-;  KtV  7.07  --JbL  2 . 1  u  13-A’Jb-tt2 
P  rt  U  b  K  A  K  CuMFlLtu  bSlI’b  ATL«S  RE  VI  SI  On  I  6.0  7 


CALIbwATlGi'i  STATUS 

**  OK1GIOAL  SYSTEM  CAL  APPLIED 
**  i*.E A S  CAL  APPLIED 

*  *  stim  cal  applied 

UU  RF  STATION  CAL  APPLIED 


CC  vAKlAbLE  FILTE*  PASSED  ALL  TESTS 


uuT  hrogkak:  txihAi.it 
TtSTtu;  e/17/bi  13:sp::> 


Cl  iPlLLu  t  u:  ?S-uC  I 10:20:15 
USI.mG  S  X  S 1  Li--  TADS/HmVS  « 


-  KUw  TIA'C  bTblt'i  7.0/  --DCL  c.  lo  li-AiJG-tlc? 

PrtUbkAM  CumPILLO  uSl*.i>  a  I L  A  b  PLV/JsIIOm!  b.0/ 


CaL.  1  ts  .{  A  I  i  U  w  STATUS 

**  bklGlUAL  SYSTEM  CAL  APPL  lEb 
**  ,-ltAS  CAL  APPLIED 
**  STIM  CaL  APPLltU 
KU  hT  SlATluN  CAL  APPLIED 


cXTfcni  ;,L  KA.DlUMtTcW  PASSED  ALL  TESTS 


114 


UUT  PFcLfiWA..:  L'  L  t» 1  •'  1 H  »  1 1.  CUMPJLtU  UIMI  ^l-ivUV-ba  tj:5i:56 

TtbTtLi:  o/l  i/bi  13:3‘#:<4i  Ubiu.i  SuSIEf'  TAUb/PNVS  H 

-  Pui\  T  IA.fc  SYblt-  htv  /.0/  --i)uL  er .  1 0  li-AUb-tt2 
PWUbnAN  LOi*‘rii.fci;  C< 0 1  it  ATLAS  KtVlblUi*:  b.l)7 


CALinKAT  lUiti  STA1US 

**  Ort  1  lilNAL  SYS1EM  CAL  applied 
**  i-ltAS  CAL  APPLIED 
**  &TIfc  CAL  APPLlfcO 
•JU  WE'  STaIION  CAL  APPLIED 


b  L  o  b  IK  Kim  P«bStD  ALL  -It  Sib 


UuT  PKUUkAr-  :  I'C  1  I  C  «K  .  1  L 
TESTED:  b/l7/»3  13:4/  :  o 


Compiled  dim:  b-utc-ba  13:27:33 
DSJLub  SVblhl'i  tAuS/PbVS  4 


-  kill'.  llf.L  SYSTtM  PtV  7.07  --DDL  2.10  li-AUb-62 
PKUbKA*i  COMPILED  ub  ii'-b  ATLAS  kE V 1 S 1  UiM  :  6.0  7 


C  A  L  1  B  W  A  T  J  0  IJ  STATUS 

**  UklUIUAL  SYSTEM  UAL  APPLIED 
**  ME  AS  Cal  aPPlIEU 
*  *  S  T  i  to  CAL  APPLIED 
ra»  PF  S T A T  1 0 mi  CAL  APPLIED 


DC  II.’lckVAL  CAitKkA  PASSED  ALL  TESTS 
S  E  V  t  P  E  L  k  ><  U  k  t  FlLt.  DDLS  "JuT  EXIST:  eXTCan.IC 


110)  PkOPPAM  L-CtA  ICmn  .  1C  C'JMP ILfcL)  ui\i:  ?7-GCI-tt2  laibMa 

ItSTED:  L/M/bs  14:Si:t>  Ublub  SYSTEM  1AUS/PNVS  a 

-  Kuivi  T  It't  SYSTci-  k  L  V  7.0  7  --uoL  d  .  1  0  l_<-AUb-oe! 
rn  jGnaM  CUUPILLU  Uu  ||<U  A  I  LAS  Ktvlbiuiw:  6.0  7 


C  A  L  1  6  K  A  7  I  0  u  STATUS 

**  uk  1  (i  I  UAL  SYSTEM  CAl  APPLIED 
**  Mt A S  CAL  APPLltU 
*  *  STJ.M  CAL  a  P  P  L I  fc  b 
nu  kF  STaIIuiM  CAL  applied 


DC  t  X  1 1  k  a  L  L  A  N  t  k  A  PASStD  all  TESTS 


nuT  Pi<  ubK  A  h  c  i.<  C  L  A  i>  L  k  .  i  C  Ci'i-iK  iLEb  DU!  P-IJEC -bd  lllidiZb 

TtbTfcu:  6  /  1  7  /  n  4  1  4 :  b  n  :  d  o  U  b  I  u  G  S  Y  b  1 1  f“  FAliS/Pi-VS  <4 

-  K  l 4 1  ^  1  I  ^  fc  SYbltM  htV  7.07  --iioL  d  .  1  0  14-AUG-Pei 
fhOtrArt  LOmkILLl-  tiblK-  AlLAl)  Kt'/IilMM  6.0? 


C  A  L  1  u  K  A  T  1  U  i'i  SIA1U5 

**  0  K  I G  I  i'J  A  L  SYSltM  CAL  APPLIED 
**  islaS  CAL  APPLIED 
**  Slip!  CAL  APPLIED 
ini  nF  S  T  A  I  1  iiim  CAL  APPLIED 


btiVFKt  fcknOlM  lOUbP  FnTAL  tKk'OK1  l  KtCv  Ill-EuUl 


CUT  P  K  U  b  P  Ai'il  L,CLAt.tK.lC  COMPILED  on:  d-Ut  C-62  1 1  : 3  dldb 

Tublto:  E/17/6S  i:<:b/:il  UblUb  SYSIEP  TAUS/PivVS  u 

~  Kill.  T 1  i  it  SYSlEM  fc  V  7.o7  --L'bL  dm  10  ls*AUb“<J2 
Pku Or\A|Ui  COPPlLtD  Ubli'L  aIlmS  KLvibluiM:  b.0  7 


CALIBRATION  STATUS 

**  UPlGINAL  SYSTEM  CAL  APPLIED 
**  Pt  AS  LAL  APPLIED 
*«  SliH  CAL  APPLIED 
NO  H F  STATION  CAL  APPLIED 


DU  LASEK  PASSED  mlL  T E S 1 S 


uul  PPUbkAf*:  JkI.iAIj.IL  CiViPlLtU  in;:  2^-uCT-«2  10522:9 

ItSILu:  t/17/tii  13:b9:2  ubl-JG  SYSTfci-i  TADS/P.JVS  4 

“  »<UiJ  Ti-it  S  Y  S  1  c .*•  11  cV  7.0/  **ubL  tr.lt1  13“ AUG -62 
HHlUanAfl  Cu<"'klLtU  UbH.b  AlLAS  kt-Vlbluvi:  b.0/ 


CALIBKAflUiM  b  I  A  1  U  S 

**  Uii 1 G I  ix  AL  SYSItM  CAL  APPLItD 
*  *  iitAS  CAL  APPLlfcD 
**  si 1m  Cal  apPlIcu 
bj  kF  SI  Allow  CAL  APPLltO 


I M L P 1 1 A L  K A u  1 1 > fc  1 1 K  HASStb  ALL  TtSTS 


l‘Jl  HKUbKANI  PlrtCbbl.jC 
it  MED:  a/ 17/64  l  '4 :  2 :  a  l 


C'mpJLLu  dim:  2b-bCT-62  10:22:33 
UblwG  SYSlti-.  1  AUS/Pi'iVS  « 


•  kun  Tli-.t  SYSTt'-  I'cV  7,07  »“DGl  2,10  1  5-AUb“tt6 
2  *  U  G  W  A  *1  CumPILEU  J  6  i  i\i  b  A  I  L  A  5  k  t  0  1  b  i  U  •'t  :  b  ,  0  / 


CALIokATIUw  STATuS 

**  ORIGINAL  SYSIEw  CAL  APPLIED 

*  *  H t A S  CAL  APPLIED 

*  *  ST1M  CAL  APPLIED 

nG  RF  STATION  CAL  APPLIED 


pip  sdotIck  passed  all  tests 


UUT  Ph'OfiKAi:  r  IKL  I  GST  .  1l  Cu-iP  ILLD  UN:  24-i*U0-tt2  9:5:32 

tested:  6/ii/as  using  system  taus/pnys  a 

-  r<lMJ  T  I't  SYSTci  Kt.  V  7.07  --I'bL  P.10  li-AUb-62 
P  h'  U  t»  ri  A  is  C  0  “*P  i  L  E  U  ubii.t;  ATLAS  itLVlSiu'*:  6.07 


CALldPATION  STATUS 

**  r.KlUTNAu  SYSTEM  CAL  APPLIED 
**  PEAS  LAL  APPLIED 

**  st iw  Cal  applied 

NO  PP  STATION  CAL  APPLIED 


PIP  TAkuEI  PAsStU  ALL  tests 


uuT  H‘\UbR ak :  f-iKCAM.lc  ci..npiLtu  on:  24-nuv-62  9:4:27 

TtSTEu:  0/ 1 7 /b  3  14:b:30  USING  SYSTtM  TAUS/PiXVS  a 

-  HUN  Ti.'-.t  S  Y  b  1 1 v.  KtV  7.07  --uhu  t’.lu  13-MUG-62 
HHoOHAf'l  CumPIlEO  UOli<o  AlLAS  KLVlb AOn:  b  •  ti  7 


CALIdhmTIUN  SlAlUS 

**  ORIGINAL  SYSTEM  CAL  APPLIED 
**  MtAS  CAL  APPLIED 
**  ST 1M  CAL  APPLIEO 
NO  KF  STATION  CAL  APPLItD 


PIP  APfenlUHt.  PASStu  ALL  Tfc.SlS 


Ulll  HMUGkAM:  FCUUhfc.lL  Cl'MPlLtU  UNI  2-btL-a2  10:i0!21 

TESltLJ  o/17 /6.<  l«:b:5^  JSl'iG  SVS1EM  lAuS/PNVS  4 

•  r<  u  b  T I  r ':  fe  S  Y  S  T  t  ^ !  k  t  V  7.0/  •  -  o  6  L  <?  .  1  o  15**AUb“6  2 
PKULKAAi  Cbl'iKiLfclJ  U  S>  1  K  b  talLAb  H  t  v  i  S  1 1)  M  I  6.07 


C  A  L  1  cl  K  A  !  I  U  ('i  STATUS 

**  UhlbltsiAL  SYSTth  CAl  APPLIED 
**  i^tfcAS  CAL  APPLltl) 

**  b  I  1 1*1  CAL  APPLltl) 

•MU  Hf-  STAlIuiM  CAL  APPLltD 


0.25980  -0. 1446b 


UK  liUrctSitU.T  PASSED  ALL  TESTS 


UuT  PhObkAM  A  U  G  T  t  ■ . .  J  L 
TtSTtl>:  t/17/85  l  ii : rt :  l « 


Lump  J  L 1 1>  ub:  9-UtL-82  11:39:28 
USImi*  SYbTEr  1 ADS/PNVS  9 


-  kuw  Tint  S  Y  b  1  L  ;<tV  7.0/  --UL-L  P .  10  l3-AUG-o2 
PkUbKAM  Cbi'iH  1 L  1 1 »  usii.u  MlLAS  ktVlblUw:  6.07 


CALlrirtAllGN  STATUS 

**  OklGlNAL  SYSTEM  CAL  APPLltU 
•  *  ME  AS  CAL  APPLltU 
**  ST Im  CAL  APPLltU 

•mu  *f  siatiuim  cal  applied 

Ai'iblthT  TtMPEPATukE  =  35.69  ULG  L  FklJ^  ulbHlblUt 

tPKUK  uN  L'C  bti'.SOP  rtPPEKAlUPE  1  TEMPtK A  I  UKt  ktADS  25.81 

tKhOK  Ul.  UL  SLimSuK  T  t'vip£k  ATUkE  3  TEMPtk  A  TuKt  KtADS  26.29 
•  >nA  SOU^Ct  6  I.m  t*r\uk 

T  E'-:PE  P  A  T  UP  t  hLAbb  36.58  Auu  SHOULD  KtAU  35.60 
F 1 K  TtMPtk A  1  UK E  StuSOK  PASStb  ALL  TESTS 


jut  hkuuk;-  :  Al'.iU -.lc  C<"*‘PiLtu  ow:  9-utC-o2  11:39:28 

ItSTtU:  e/h/ro  i '/:14:2a  UhlvG  S  Y  &  TEN  TAUS/PNVS  4 

-  Ki.fj  lilt  SlHt-i  v  7.07  --uGL  2.10  lA-AUb-02 
Pr*Ub*AM  UUHKlLtD  L011.l1  h  I  LAb  htv  islo.ii:  b  ,0  7 


CALIBRATION  STATUS 

**  UKlblbAL  SYST tw  CAL  APPLltU 

**  m£AS  CAL  APPL1EU 

**  ST1K  CAL  APPLltU 

nil  k t  S T  A T  I  u  iV  CAL  APPLltU 


StVtKt  thKOk#  HAKUwAKt  SttuTUUb'H  Out  Tu  UPEKATurt  AHURT 


UUT  PkiJDk  Ai»f:  MHolti.IL  LOMPlLEu  UNI  Vf-OLC-bp  ll!39:2b 

T  t  S  1 1 '  •  J  c  /  1  7  /  b  3  1a:23:21  UaiNb  SYSTEM  IAUS/PNVS  <* 

•  KUi'i  !  it’F  SYSlE.n  itJ  7.07  --OGL  2.10  13~AUb“b2 
PKUbKAM  LDPPltEu  UbioG  AfLAS  Kt71Sl0N:  b.l)7 


CALIBRATION  S  T  A  1  0  S 

**  Uk  lb  INAL  SYSIEK  CAL  APPLIED 
**  wt A S  CAL  APPLltl) 

**  SI  1*.  CAL  APPLltO 
NO  Kf  bTAHUN  CAL  APPLIED 

NAi'ib  HELO  TtHPEKATbKt  Pkobb  HIGH  TEMP  IbSI  SklPPED 
HANl>  HtLO  T  tk'PEP  A  I  URk  PMJbfc  LUl\  1 1  MP  r  E  b  f  SKIPPED 
AMBIENT  TE'MPEp Al  Lirtfc  =  3b.  72  DEG  C  FHOP  NIGHTblDE 

EKnUk  t'A  L-L  SEi-SUk  f  t i-iPE «  A ) Uk t  ]  I  Ef-PEk  A T URt  HtAUS  26.24 

tkRUN  ON  DC  StobOk  TEKiPLkATOkE  3  f  EMPEkATUttE  kEAUS  26.66 

F  1 K  lt<'1PtkAlUkE  S  t  k  S  u  k  PAbSfcl)  ALL  TESTS 

Fik  1 1  MP  t  **•  a  1  Up  E  CU-.TRuLLfck  CDbA)  PASSED  ALL  TESTS 


ULI  PCUtkA 
T  t  b  T  £  u  :  h 

-  KlIN  1  1>  fc 
P  0  b  lv  A  M  L  u 


i:  rllLnttR.lC  Clif-'P  iLtl>  Out  9-UtC-6e?  ia:iOS17 

/17/hi  1  Ui3u:i  Uol/'iU  SYblti-  I  AUS/P*Vb  « 

bYblL."  PLV  7.0/  --UbL  C  .  1  0  li-AUb-Oe; 

"••r’lLtO  l'b  1  kb  MfLAb  w  t  V  1  b  i  <J>*  l  b.O/ 


L  A  L 


b  k  A  1  i  L>  bTAlUb 

**  1 1  k  I  V»  ]  I'i  A  L  SYbltw  CAL  APHLUO 
**  f.tAb  CAL  APPLltD 
**  bl 1M  CAL  APPLlcD 
HO  kf  hTAIJuw  CAL  APPLltU 


ALL  bllb  PASStu  ItST 


HuT  PKOGaAm J  LAbc.rtbl.iC 
Tcslcu:  h  /  1  7  /  S  3  14:37:13 


C‘i‘ .p  ilcl  (j n :  l-i.'tc-Hi?  ia:au:o 

USlUb  SYSTEi-  TADS/PWS  4 

-  Kiii'i  T  1  .-'i c  SYbltK  P  L  v  V.uV  —“I'bL  e.10  13-AtJb“rt2 
PhUGaAM  CUi-HlLtb  ubinb  A  I  L  A  b  KcvlblUu:  b.07 


t  A  L  I  H  i<  A  l  lb  lx  STATUS 

**  UklblGAL  SYSTEM  CAL  APPLIED 

**  kE aS  cal  applied 
**  ST Im  Cal  applied 
i'll)  kP  STATION  CAL  APPLIED 

KLU  kESISI  A,«.Ct  s  3.04 


***  LA  SEP  InTPPLUL'k  K  PUwtw  CHECK  PASSE  L>  ALL  TESTS  *** 
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APPENDIX  A- 3 

OPTICAL  TOOL  CHARACTERISTICS 


TEMP.  CHARACTER IZATI0N/EZ8-082798C 


DATE:  August  15,  1983 

TEST  CONDUCTOR:  Joel  C.  To  lief son 

1.0  TEST  EQUIPMENT 

Item 

Traveling  Microscope 
Thermal  Chamber 
Test  Stand  (Invar) 

Heat  Gun 

Temperature  Probe 
Optics  Table 

2.0  TEST  PROCEDURE 

2.1  Set  up  the  test  equipment  per  Figure  1.  Cool  the  tool  in  the 
chamber  to  65*F. 

2.2  Procedure 

2.2.1  Position  the  microscope  such  that  the  cross  hair  of  the 
EZ8-082798C  tool  is  aligned  with  the  scope  cross  hair. 

2.2.2  Record  the  microscope's  reading  as  a  reference  measurement 
and  using  the  temperature  probe,  measure  the  tool  temperature.  Record  all 
data  on  the  data  sheet. 

2.2.3  Bring  the  tool  to  temperature  of  90*F. 

2.2.4  Repeat  procedure  2.2.1. 

2.2.5  Record  the  microscope's  reading  and  the  tool  temperature 
on  the  data  sheet. 


Source 


MMC 

MMC 


Kane  May  (EQ729493) 
MMC 
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3.0  SUMMARY 

3.1  Record  on  the  data  sheet  the  total  linear  deviation  and  the 
temperature  fo"  each  test. 


Traveling  Microscope 


OPTICAL  TABLE 


EZ8-082798C 


Test  Stand 


I 


FIGURE  1  -  Test  Equipment  Set-Up 


DATP  SHEET 


_ I  |  REFERENCE  MEASUREMENT 

Test  No  H  Ternc  1  Verticle  !  Horizontal 

n  r~  i 

11  i  "-«>—!  oiOl  'I  ’  ★ 

h  oc  r  ,  . 80ol  ; 


HIGH  TEMP.  MEASUREMENT 
Temp  1  Verticle  |  Horizontal 

i  I 

90’F  I  .8025"  I  * 


DATA  SUMMARY: 


No.  AT 


Measured 

Devi ati on 


Measured 

Devi ati on 


.0006" 


s~c'l  to  be  measured,  and  therefore  is  deemed  to  be 


f'ui/fi. 


Si  anature 
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TEMP.  CHARACTER IZATI0N/EZ8-082800A 


1.0  TEST  EQUIPMENT 


Item 

P/N 

Source 

Auto  collimator  alignment  scope 

6D 

Ni  kon 

Temp,  chamber 

— 

MMC 

Data  logger 

2240C 

Fluke 

Thermocouple 

Type  E7 

Thermal  source 

S-1.2 

Thermotron 

2.0  TEST  PROCEDURE 
2.1  Test  Set-Up 
2.1.1  Set- 


.1.1  Set-up  test  equipment  per  Figure  1. 


2.1.2  Attach  3  thermo  couples  to  EZ8-082800AT00L  and  1  thermo¬ 
couple  to  chamber  interior.  Record  position  of  thermocouple  on  the  data 
sheet. 

2.2  Procedure 

2.2.1  Focus  scope  of  EZ8-082800A  tool  to  infinity. 

2.2.2  Low  temp.  65#  +3’F 

2. 2. 2.1  Position  the  alignment  scope  such  that  its  reticle 
coincides  with  the  EZ8-082800A  reticle.  Record  any  misalignment  as  a 
reference  measurement  on  the  data  sheet. 
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2.2.3  High  Temperature  90  +  3* 

2. 2. 3.1  Increase  the  chamber  temperature  to  90"  +  3*F  and  soak 
for  2  hours  minimum  or  until  temperatures  stabilize. 

2. 2. 3. 2  View  the  EZ8-082800A  reticle  through  the  alignment  scope 
and  record  the  reticle  deviation  on  the  data  sheet. 


2.2.4  Record  the  total  measured  deviation  on  the  data  sheet. 


tfl 
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DATA  SHEET 


2.1.2  Thermocouple  Position 

Channel  1  -  Base  of  the  leg  holding  the  end  of  the  scope 
Channel  2  -  Near  center  of  mounting  base 
Channel  3  -  Chamber  ambient  position 
Channel  4  -  Center  of  scope 

2. 2. 2.1  Low  Temp. 

Temp.  63.7°F 

Reference  Measurement:  10  secs. 

2. 2. 3.1  High  Temp. 

Temp.  89.8°F 
Measurement:  13  secs. 

2.2.4  Total  Measured  Deviation 

■  3  secs. 
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Temp  Characteri zation/EZ8-082787A  Tool 
1.0  TEST  EQUIPMENT 


Item 

P/N 

Source 

alignment  scope 

model  81 

Brunson 

stand 

— 

Nikon 

adapters 

(scope  to  stand  DIA) 

— 

MMC 

temp,  chamber 

— 

MMC 

temp,  sensors 

— 

MMC 

2.0  Test  Procedure 

2.1  Test  set-up  per  fig.  1 

2.2  Procedure 

2.2.1  Focus  scope  of  EZ8-082787A  tool  to  infinity. 

2.2.2  Low  temp.  65*  +  3*F 

2. 2. 2.1  Position  the  alignment  scope  such  that  its  reticle 
coincides  with  the  EZ8-082787A  reticle.  Record  any  misalignment  on  the 
data  sheet  as  a  reference  measurement. 

2.2.3  High  Temp.  90*  +  3*F 

2. 2. 3.1  Increase  the  temp,  chamber  to  90*  +_  3*  and  soak  for  2 
hrs.  minimum,  or  until  the  temperatures  stabilize. 
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INTRACOMPANY  MEMORANDUM 


SYS  I CM  L83-1379 
DATE  27  June  1983 


cc:  Messrs.  M^Brown,  J.  Johnston,  D.  McCrary,  T.  Randich,  and  R.  Straiton 

from:  Mr.  Paul  Kendall  dept.  54DE  MP.  234  EXT3716 

subject:  Thermal  Requirements  for  Temperature  Chamber  for  Testing  the  TADS/PNVS  PGSE 

Augmentation  Equipment 


REFERENCE:  (A)  DAAK50-82-G-0002 ,  D.O.  0003,  Environmental  Temperature  Test  on 
Electro  Optical  Augmentation  Assembly,  May  2,  1983 


Reference  (A)  requires  that  the  subject  equipment  be  tested  at  environmental 
temperatures  of  65°F  and  90°F.  The  size  and  weight  of  the  equipment  and  other 
peculiarities  of  the  equipment  are  such  that  it  is  not  practical  to  use  an 
existing  environmental  chamber.  The  alternative  is  to  construct  a  temporary 
chamber  around  the  equipment  in  its  natural  habitat. 

Proposed  dimensions  for  the  chamber  are  shown  in  Figure  1.  A  thermal  analysis 
was  performed  to  determine  the  loads  incurred  at  the  two  temperature  extremes. 
The  analysis  was  based  on  the  assumptions  and  conditions  specified  in  Table  1, 
and  employed  the  equations  shown  in  Table  II.  Symbols  are  defined  in  Table  III 
The  analysis  is  shown  in  the  Appendix.  Calculated  cooling  loads  and  required 
airflow  rates  are  presented  in  Figures  2,  3,  and  4  and  in  Table  IV. 


p  .  u  rC 
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Two  modes  of  operation  were  considered.  The  first  is  the  open  flow  mode  in 
which  room  air  is  cooled,  then  injected  into  the  chamber.  The  air  which  passes 
through  the  equipment  is  discharged  into  an  exit  vent.  An  amount  of  air  equal 
to  the  incoming  airflow  flows  from  the  chamber.  If  this  rate  is  less  than  the 
flow  rate  through  the  equipment,  all  of  the  chamber  discharge  air  is  comprised 
of  equipment  discharge  air.  If  the  chamber  flow  rate  exceeds  the  equipment 
flow  rate,  all  of  the  equipment  discharge  air  is  included  in  the  chamber  exit 
air.  The  analysis  determined  the  flow  rate  of  chilled  air  necessary  to  achieve 
the  specified  chamber  temperature.  If  the  chamber  must  be  maintained  at  65°F  + 
3°F,  the  minimum  chamber  entry  temperature  is  62°F.  Figure  2  shows  that  the 
cooling  load  and  required  airflow  rate  associated  with  this  requirement  is  ex¬ 
treme.  The  effect  of  increased  temperature  tolerance  is  to  reduce  the  required 
airflow  and  the  cooling  load,  as  shown  in  Figure  2.  It  was  assumed  that  it  is 
not  practical  to  pull  air  from  the  chilled  air  under  the  floor  for  flow  rates 
in  excess  of  400  CFM.  The  amount  of  cooling  required  to  chill  room  air  is 
excessive. 


If  this  mode  of  cooling  were  applied  to  the  90°F  ±  3°F  chamber  condition,  it 
would  be  necessary  to  heat  room  air  prior  to  injecting  it  into  the  chamber. 
Minimum  entry  temperature  would  be  87°F.  Because  this  mode  is  not  practical 
for  the  65°F  condition,  it  was  not  considered  for  the  90°F  condition. 
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The  second  mode  of  cooling  involves  a  closed  loop  system  in  which  chamber  air 
is  recirculated  through  a  cooler.  A  small  amount  of  makeup  or  ventilation  air 
must  be  provided  for  the  benefit  of  personnel  in  the  chamber.  This  is  assumed 
to  be  100  CFM.  At  both  chamber  temperatures,  air  is  assumed  to  enter  the  cham¬ 
ber  at  a  temperature  3°F  below  nominal  chamber  temperature  and  return  to  the 
cooler  at  a  temperature  3°F  above  the  nominal  chamber  temperature.  The  required 
cooling  loads  and  the  required  recirculation  rates  are  shown  in  Figures  2  and  3 
for  the  65°F  and  90°F  chamber  conditions,  respectively.  These  loads  are  shown 
for  a  range  of  room  air  temperatures  from  70°F  to  80°F  and  for  a  range  of  air 
temperature  under  the  floor  from  62°F  to  66°F. 

Figures  3  and  4  show  that  the  cooling  loads  associated  with  the  recirculation 
mode  are  lower  than  that  required  for  the  open  flow  mode.  The  recirculation 
mode  is  recommended  for  this  application.  It  should  be  observed  that  the  re¬ 
quired  circulation  flow  rate  is  quite  large.  It  is,  in  fact,  much  larger  than 
that  provided  through  air  conditioners  offering  appropriate  cooling  capacity. 

Table  V  shows  units  of  appropriate  capacity  and  configuration,  but  the  included 
fans  do  not  provide  the  required  airflow.  If  such  a  unit  is  purchased,  it  will 
probably  be  necessary  to  remove  the  included  fan  and  use  a  fan  of  appropriate 
capacity  in  the  return  leg  of  the  circulation  ducting. 

The  high  airflow  rates  associated  with  the  ±  3°F  air  temperature  tolerance  can 
be  greatly  reduced  if  the  temperature  tolerance  can  be  increased.  Figures  3  and 
4  show  the  effect  of  increasing  the  tolerance  to  £  4°F  and  +  5°F.  The  airflow 
rates  associated  with  a  tolerance  of  ±  5°F  are  close  to  that  provided  by  the  units 
identified  in  Table  V.  It  appears  likely  that  a  booster  fan  added  to  the  circuit 
could  raise  the  flow  rate  to  the  level  required  if  this  tolerance  is  permitted. 

If  it  is  not  possible  to  increase  the  temperature  tolerance,  the  use  of  a  single 
air  conditioner  unit  poses  certain  problems.  A  separate  blower  will  be  needed 
to  achieve  the  flow  required.  This  blower  must  work  against  a  head  of  approxi¬ 
mately  3  inches  H2O.  If  such  a  blower  must  be  purchased  (See  Table  V),  its  cost 
is  approximately  half  that  of  an  air  conditioner  unit.  The  use  of  an  airflow 
rate  approximately  double  the  intended  flow  rate  through  the  air  conditioner  is 
expected  to  prevent  condensate  from  dropping  out  as  it  is  intended  to  do.  It 
will  instead  be  carried  out  of  the  air  conditioner  and  may  enter  the  chamber  as 
water  droplets.  This  can  be  minimized  by  passing  the  air  through  an  appropriate 
screen.  The  entire  task  represents  a  development  program. 

Two  separate  air  conditioner  units  of  the  type  shown  in  Table  V  can  be  used  for 
slightly  greater  materials  cost  and  less  development  effort  than  that  for  a  sin¬ 
gle  unit.  The  two  units  will  provide  the  appropriate  airflow,  no  booster  fan 
will  be  required,  and  condensate  carry-over  will  not  occur. 
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Whether  one  or  two  air  conditioner  units  are  employed,  a  heater  is  needed  in 
each  unit  to  adjust  discharge  temperature.  An  appropriate  heater  is  identi¬ 
fied  in  Table  V.  A  precision  controller  is  also  needed.  The  unit  identified 
in  Table  V  is  recommended. 

An  alternative  to  the  procurement  of  an  appropriate  air  conditioning  unit(s) 
is  to  use  a  chilled  water  processing  unit.  Such  a  unit  is  available  through 
the  Facilities  Department  and  includes  a  fan,  heaters,  and  a  precision  tempera¬ 
ture  controller. 

A  preliminary  specification  is  given  in  the  Appendix  for  the  design  or  selec¬ 
tion  of  a  suitable  cooling  system. 


TADS/PNVS  Thermodynamics 

PK:lh 


Attachments 
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TABLE  I 

ASSUMPTIONS  USED  IN  ANALYSIS 


1.  ROOM  TEMPERATURES  FROM  70°F  TO  80°F  WERE  CONSIDERED. 

2.  NOMINAL  CHAMBER  TEMPERATURES  OF  65°F  AND  90°F  WERE  CONSIDERED.  AT  BOTH 
CONDITIONS,  TOLERANCES  OF  ±  3°F,  ±4°F  AND  ±  5°F  WERE  CONSIDERED.  ENTER¬ 
ING  AIR  TEMPERATURE  WAS  ASSUMED  TO  BE  THE  LOWER  LIMIT  SET  BY  THE  TOLER¬ 
ANCE.  EXIT  AIR  TEMPERATURE  WAS  ASSUMED  TO  BE  THE  UPPER  LIMIT  SET  BY  THE 
TOLERANCE . 


3.  EQUIPMENT  HEAT  LOAD  =  3.5  KW  DURING  OPERATION  OF  THE  EQUIPMENT. 

4.  PERSONNEL  HEAT  LOAD  =  550  BTU/HR . 

5.  TOTAL  WALL  AND  CEILING  SURFACE  AREA  =  496  SQ.  FT. 

6.  FLOOR  AREA  =  112  SQ.  FT. 

7.  THE  CONVECTIVE  HEAT  TRANSFER  COEFFICIENT  ON  THE  INSIDE  SURFACES  = 

2.5  BTU/FT2  -  HR  -  °F. 

8.  THE  CONVECTIVE  HEAT  TRANSFER  COEFFICIENT  ON  THE  OUTSIDE  SURFACES  OF  THE 

WALLS  AND  CEILINGS  =  1.5  BTU/FT2  -  HR  -  °F. 

9. '  THE  HEAT  TRANSFER  COEFFICIENT  ON  THE  UNDERSIDE  OF  THE  FLOOR  =  2.5  BTU/ 

FT2  -HR  -  °F. 

10.  AIR  TEMPERATURES  UNDER  THE  FLOOR  OF  62°F,  64°F,  AND  66°F  WERE  CONSIDERED. 

11.  WALLS  AND  CEILING  WERE  ASSUMED  TO  BE  FABRICATED  FROM  2  INCH  THICK  RIGID 
FOAM  WITH  A  THERMAL  CONDUCTIVITY  OF  0.021  BTU  -  FT/FT2  -  HR  -  °F. 

12.  THERMAL  RESISTAN  ’E  THROUGH  THE  FLOOR  PANELS  WAS  NEGLECTED. 

13.  IN  THE  CLOSED  LOOP  MODE,  VENTILATION  AIR  WAS  ASSUMED  TO  BE  TAKEN  FROM  UNDER 
THE  FLOOR  AT  THE  RATE  OF  100  CFM. 

14.  TOTAL  AIRFLOW  THROUGH  THE  EQUIPMENT  =  1350  CFM. 

15.  IN  THE  OPEN  FLOW  MODE,  THE  EQUIPMENT  LOAD  IS  DIMINISHED  BY  DISCHARGING 
ALL  OR  A  PORTION  OF  THE  EQUIPMENT  COOLING  DISCHARGE  AIR  FROM  A  VENT(S) ' 

IN  ’.THE  TOP  OF  THE  CHAMBER.  THE  PORTION  OF  THE  EQUIPMENT  LOAD  THAT  IS  DIS¬ 
CHARGED  THROUGH  THE  VENT(S)  IS  THE  RATIO  OF  TOTAL  CHAMBER  THROUGH  FLOW 
TO  THE  FLOW  THROUGH  THE  EQUIPMENT,  OR  100  PERCENT,  WHEN  THE  THROUGH  FLOW 
EQUALS  OR  EXCEEDS  THE  FLOW  THROUGH  THE  EQUIPMENT. 
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APPENDIX 

PRELIMINARY  SPECIFICATIONS  FOR  A  COOLING  SYSTEM 
FOR  THE  PGSE  AUGMENTATION  EQUIPMENT  TEMPERATURE  TEST  CHAMBER 


1.  The  cooling  system  shall  provide  for  operation  of  the  chamber  with  an 
internal  air  temperature  maintained  at  either  of  two  levels.  These  are: 
65°F  ±  3°F  and  90°F  ±  3°F. 

2.  The  active  primary  load  in  the  chamber  is  3.5  kw.  The  air  circulation 
rate  through  the  equipment  contained  in  the  chamber  is  approximately 
1350  CFM.  Additional  loads  include  550  BTU/HR  personnel  load,  lights, 

a  circulation  fan,  and  loss  or  gain  through  the  chamber  walls  and  floor. 

3.  The  cooling  system  shall  be  capable  of  establishing  either  of  the  cham¬ 
ber  conditions  within  2  hours  of  start,  without  the  active  primary  heat 
load  in  the  chamber. 

4.  Cooling  and  initial  temperature  adjustment  shall  be  accomplished  by 
extracting  air  from  the  chamber,  passing  it  over  appropriate  cooling 
coils  (a  heater  will  be  required  to  initially  establish  the  90°F  condi¬ 
tion)  and  returning  the  air  to  the  chamber. 

5.  Distribution  and  flow  rate  of  the  recirculated  air  shall  be  as  required 
to  achieve  the  specified  temperature  tolerance.  Minimum  flow  rates  are 
specified  in  Table  IV.  Attention  shall  also  be  given  to  providing  a 
"comfort  zone"  in  front  of  the  equipment  under  test.  If  possible,  air 
movement  in  this  region  shall  not  exceed  120  FPM. 

6.  Control  of  chamber  temperature  shall  be  achieved  by  the  use  of  an  elec¬ 
tric  heater  in  series  with  the  cooling  coils.  Air  temperature  at  an 
appropriate  location  in  the  chamber  shall  be  sensed  with  a  thermocouple 
and  a  signal  provided  to  a  temperature  controller  which  shall  operate 
the  heaters  as  a  means  of  temperature  control. 

7.  Ventilation  air  will  be  introduced  into  the  chamber  at  a  rate  no  less 
than  100  CFM.  It  is  suggested  that  this  be  obtained  by  removing  a 
floor  panel  and  replacing  it  with  a  panel  with  an  appropriate  orifice. 

A  ceiling  vent  will  also  be  provided.  It's  location  should  insure  that 
the  air  leaving  through  the  vent  is  a -portion  of  the  air  leaving  the 
center  post  section  of  the  test  bench. 

8.  The  cooling  equipment  may  consist  either  of  an  air  conditioning  unit 
or  of  a  chilled  water  cabinet. 

9.  If  permission  is  given  to  open  the  temperature  control  tolerance,  air 
circulation  rates  can  be  reduced  as  shown  in  Table  IV. 
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